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About This Report
 
The Big Muddy River Area Assessment, part of a series of statewide regional assessments, 
examines approximately 1,731 square miles in southern TIlinois. The report provides 
information on the natural and human resources of the area as a basis for managing and 
improving its ecosystems. The development of ecosystem-based information and 
management programs in Illinois are the result of three processes - the Critical Trends 
Assessment Program, Conservation Congress, and Water Resources and Land Use Priorities 
Task Force. 
Background 
The Critical Trends Assessment Program (CTAP) documents changes in ecological 
conditions. In 1994, using existing information, the program provided a baseline of 
ecological conditions. J Three conclusions were drawn from the baseline investigation: 
1.	 the emission and discharge of regulated pollutants over the past 20 years has declined, in 
some cases dramatically, 
2.	 existing data suggest that the condition of natural ecosystems in lllinois is rapidly 
declining as a result of fragmentation and continued stress, and 
3.	 data designed to monitor compliance with environmental regulations or the status of 
individual species are not sufficient to assess ecosystem health statewide. 
Based on these findings, CTAP has begun to develop methods to systematically monitor 
ecological conditions and provide information for ecosystem-based management. Five 
components make up this effort: 
1. identify resource rich areas, 
2. conduct regional assessments, 
3. publish an atlas and inventory of Illinois landcover, 
4. train volunteers to collect ecological indicator data, and 
5. develop an educational science curriculum that incorporates data collection 
At the same time that CTAP was publishing its baseline findings, the Illinois Conservation 
Congress and the Water Resources and Land Use Priorities Task Force were presenting their 
respective findings. These groups agreed with the CTAP conclusion that the state's 
ecosystems were declining. Better stewardship was needed, and they determined that a 
voluntary, incentive-based, grassroots approach would be the most appropriate, one that 
recognized the inter-relatedness of economic development and natural resource protection 
and enhancement. 
1 See The Changing Illinois Environment: Critical Trends, summary report and volumes 1-7. 
III 
From the three initiatives was born Conservation 2000, a program designed to reverse 
ecosystem degradation, primarily through the Ecosystems Program, a cooperative process of 
public-private partnerships that merge natural resource stewardship with economic and 
recreational development. To achieve this goal, the program provides financial incentives 
and technical assistance to private landowners. 
At the same time, CTAP identified 30 Resource Rich Areas (RRAs) throughout the state. In 
RRAs and other areas where Ecosystem Partnerships have been formed, CTAP is providing 
an assessment of the area, drawing from ecological and socio-economic databases to give an 
overview of the region's resources - geologic, edaphic, hydrologic, biotic, and socio­
economic. Although several of the analyses are somewhat restricted by spatial and/or 
temporal limitations of the data, they help to identify information gaps and additional 
opportunities and constraints to establishing long-term monitoring programs in the 
partnership areas. 
Big Muddy River Assessment Area 
The Big Muddy River Assessment Area is defined by the watershed of the Big Muddy 
River, excluding the watersheds of two tributaries, Beaucoup Creek and Kinkaid Creek, 
which are covered in the Kinkaid Area Assessment. The Big Muddy area covers 
approximately 1,731 square miles, falling within portions of 10 counties: Franklin, 
Hamilton, Jackson, Jefferson, Johnson, Marion, Perry, Union, Washington, and 
Williamson. The area is located within two physiographic divisions, the Mt. Vernon Hill 
County, which is characterized by mature topography of low relief, with a complete 
drainage system, and the Shawnee Hills Section, which is characterized by dissected 
uplands, narrow valleys, steep slopes, and greater relief. 
This assessment is comprised of four volumes. In Volume 1, Geology discusses the 
geology, soils, and minerals in the assessment area. Volume 2, Water Resources, 
discusses the surface and groundwater resources and Volume 3, Living Resources, 
describes the natural vegetation communities and the fauna of the region. Volume 4 
contains three parts: Part I, Socio-Economic Profile, discusses the demographics, 
infrastructure, and economy of the area; Part II, Environmental Quality, discusses air and 
water quality, and hazardous and toxic waste generation and management in the area; and 
Part ill, Archaeological Resources, identifies and assesses the archaeological sites known 
in the area. 
IV 
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Summary
 
The Big Muddy River originates in Jefferson County, flows southward through Franklin 
County, and then southeastward through Williamson and Jackson counties to the 
Mississippi River in far southwestern Illinois. The Big Muddy River Assessment area 
encompasses the 1,731 square mile watershed drained by the Big Muddy and most of its 
tributaries (Beaucoup Creek and Kinkaid Lake, while technically in the Big Muddy 
watershed, have been included in the Kinkaid assessment). This report profiles the socio­
economic characteristics of the four primary counties - Jefferson, Franklin, Jackson, and 
Williamson! - that the Big Muddy watershed covers.2 It provides a historical 
perspective as well as a current picture of the human-related resources of the region. 
The Big Muddy River area is home to nearly 200,000 people or about 1.6% of the state's 
population. Its largest city, Carbondale, the home of Southern Illinois University, has a 
population of about 27,000. Only slightly more than half of the population lives in urban 
areas, compared to 85% statewide. The area's population has generally experienced 
growth, increasing nearly 200% since 1870 and 15% since 1970, although individual 
counties have experienced periods of declining population, coinciding with periods of 
declining coal employment. 
The area has a larger elderly population than statewide, 15.6% compared to 12.5%. It 
also has a higher median age except for Jackson County (home of SIU) where the average 
age is only 26 versus 35-38 in the other counties. These differences are reflected in the 
higher mortality rates in Williamson, Franklin, and Jefferson Counties. However, despite 
an aging population, improved health care has reduced mortality rates by 20% since 1960. 
In 1990, per capita income was nearly one-third lower in the area than the state average 
and the poverty rate considerably higher, 20.8% compared to 11.9% statewide. The 
percentage of the adult population that has graduated from high school has increased 
greatly since 1970, from 45% to nearly three-fourths in 1990, although the percent that 
are college educated ranges from 8% in Franklin County to nearly 30% in Jackson. 
The area supports 106,000 jobs and generates $4.0 billion in income. Jackson County 
accounts for the greatest number of workers, while Williamson County generates the 
most income. As in much of the state, the services sector and wholesale/retail trade have 
I The watershed of the Big Muddy River (excluding Kinkaid Lake and Beaucoup Creek) also includes small
 
parts of Marion, Washington, Perry, Union, Johnson, and Hamilton counties.
 
2 While the accompanying natural resources assessments emphasize the watershed as its unit of analysis,
 
socio-economic data are displayed geographically using the 224 census block groups defined by the U.S.
 
Census Bureau to encompass the fOUf counties. Census block groups are small, sub-county level areas
 
delineated by the U.S. Census Bureau for purposes of the decennial census. They are designed to be
 
relatively homogeneous with respect to population characteristics, economic status, and living conditions.
 
In practice they vary considerably in population and size. In the four-county area, the census block groups
 
range from 271 to 3,836 in population and from 13 acres to 39,743 acres in land area.
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grown most rapidly, more than doubling in employment doring 1970-98. The 
government sector now leads the area in earnings, although during the late 1970s the 
"other" sector, which includes coal mining, provided the greatest earnings. The largest 
government employer is Sill, which employs approximately 9,000 in Jackson County. 
Manufacturing's share of employment has declined as in most parts of the state, but 
manufacturing jobs grew during the period in Franklin and Jefferson County. Several 
manufacturers are the largest employers in their counties, including Continental Tire in 
Jefferson County, Maytag in Williamson County and Crownline and Mariah (two boat 
manufacturers) in Franklin County. 
The region's transportation infrastructure is important to its economic development. Two 
interstate highways cross the Big Muddy River area, I-57 running north-south and 1-64 
running east-west. Six high-density and three light-density rail lines serve the area as 
well. In addition, the area has access to Amtrak passenger rail service, Greyhound bus 
service, several small airports, and the entire navigation system of the Mississippi River. 
During the past 25 years property tax revenues increased by a modest 8% here. The tax 
base declined 32% over the time period, while tax rates were raised 58-94% to 
compensate. The biggest changes in the tax base have been a decreasing share from farm 
and industrial property and a growing share from residential and commercial property. 
More than three-fifths of the area land is agricultural, less than statewide where almost 
four-fifths is agricultural. The number of farms declined 18% and the amount of farm 
acreage dropped by about 6% during the past two decades; but both are less of a change 
than elsewhere in illinois. The region produces 1.3% of the state's farm cash receipts, 
averaging $88 million from crops and $36 million from livestock over a recent five-year 
period. While com, soybeans, cattle, and hogs dominate the farm economy like in much 
of lllinois, the area also has significant numbers of orchards and nurseries. Due to steeper 
slopes found in this part of lllinois less acreage is meeting tolerable soil loss levels than 
statewide (68% versus 87%), but area farmers widely use conservation tillage practices 
and participate in the Conservation Reserve Program. 
The area abounds in outdoor recreational opportunities at its many public sites, including 
part of the Shawnee National Forest, Crab Orchard National Wildlife Refuge, three state 
parks, the Rend Lake State Fish and Wildlife Area, and several public lakes. Each year 
3.5 million people visit Giant City, Lake Murphysboro, and Wayne Fitzgerrell state parks 
and Rend Lake SFWA. Boat ownership is high in the area due to the 18,900-acre Rend 
Lake and other area lakes. While fishing and hunting license sales are down in the area, 
local sites attract a higher share of out-of-state visitors than most lllinois sites. 
The human resources of the Big Muddy River area provide an important context for 
future plans to manage and preserve the unique and ample natural resources of the area. 
This report is part of an overall assessment of the area's natural and human resources. 
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Demographic Trends
 
The character of an area is determined not only by its natural environment, but also by its 
human environment - the size, growth, density, distribution and characteristics of the 
population living there. The following section describes population growth and 
distribution, and trends in age, income, education, households, and housing in the Big 
Muddy River area. 
Population 
Between 1870 and 2000 the combined population 
of the four-county area rose 196%; in 2000, the 
counties accounted for 1.6% of the state's 
population.' In comparison, statewide population 
rose 389% over the 130 years. 
Big Muddy River Area 
Square miles: 1,995.5
 
Population (2000): 199,971
 
Density: 100.2 persons per sq. mi.
 
Urban population (1990): 53.3%
 
Population grew in all four counties, with Williamson County the leader, up 254%, and 
Jefferson County bringing up the rear with a 124% increase. Figure 1-1 shows that 
Williamson and Franklin counties both had significant jumps in the early 1900s, with 
subsequent declines in population from about 1920-1970. These patterns relate directly 
to the growth and decline of the coal industry. These two counties were the most 
productive counties in lilinois, producing more than 1.1 billion tons of coal. 
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Figure 1-1. Population Trends 
1 Population data was taken from the 1993 Illinois Statistical Abstract. 
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Figure 1-2. Municipalities and Major Highways
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Table 1-1. Incorporated Municipalities, 1990 Population 
Jackson COlin Je/Lerson Coun 
Campbell Hill 351 Belle Rive 396 
Carbondale 27,033 Bluford 747 
DeSoto 1,534 Bonnie 411 
Dowell 465 Dix 456 
Elkville 958 lna 489 
Gorham 290 Mt. Vernon 17,082 
Grand Tower 775 Nason 235 
Makanda 404 Waltonville 396 
Murphysboro 9,176 Woodlawn 582 
Vergennes 314 Williamson COllllty .A 
Franklin Countyl-__-::-::-:-:-' Bush 351 
Benton 7,216 Cambria 1,230 
Buckner 478 Carterville 3,616 
Christopher 2,774 Colp 235 
Ewing 264 Crainville 1,019 
Hanaford 380 Creal Springs 791 
Macedonia 58 Energy 1,106 
North City 538 Freemanspur 290 
Orient 428 Herrin 10,857 
Royalton 1,191 Hurst 842 
Sesser 2,087 Johnston City 3,706 
Thompsonville 602 Marion 14,545 
Valier 708 Pittsburg 602 
West City 747 Spillertown 249 
West Frankfort 8,526 Stonefort 311 
(also in Saline Co.) 
Whiteash 249 
Source: Illinois COl/mies & Incorporated Municipalities, December 1, 1993, Illinois Secretary ofState. 
Although Jackson County grew fairly steadily over the period, it lost population during 
the 1990s. Growth in Jefferson County was also steady except for a decline in the early 
1900s. All four counties are projected to continue growing, with population projected to 
increase 11.7% in Jackson County, 8.6% in Franklin, 17.4% in Jefferson, and 22.4% in 
Williamson County by the year 2020. 
Urban Population 
In 1990, only a little over half of the population lived in urban areas (more than 2,500 
population), quite a bit under the statewide rate of 84.6%.2 The urban population is fairly 
evenly distributed throughout the four counties, with Franklin and Jefferson counties 
having urban populations of just under 50% and Jackson and Williamson's being a little 
more than 50%. Between 1970 and 1990 the urban population grew 9%, with most of the 
2 Urbanization data from 1990 and 1993 ll/inois Statistical Abstract. 
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Jackson 
Franklin 
Jefferson 
Williamson 
Region 
TIlinois 
Table 1-2. Population 
2000 % of lllinois County % change, 
Po ulation Po ulation Rank2 1970-2000 
59,612 0.5% 24 8.4% 
39,018 0.3% 36 1.8% 
40,045 0.3% 34 25.7% 
61,296 0.5% 22 25.0% 
199,971 1.6% 14.8% 
12,419,293 100.0% 11.8% 
growth occurring in Williamson County. Carbondale, home of Southern lllinois 
University, is the largest municipality in the area, followed by Mt. Vernon and Marion. 
Table 1-3. Population Density* 
Jackson 
Franklin 
Jefferson 
Williamson 
Region 
lllinois 
Urban Land Use 
1870 1910 1950 1990 2000
 
33.4 59.8 64.8 103.8 101.4 
30.7 63.0 118.1 97.8 94.7 
31.3 35.2 62.9 64.8 70.1 
40.9 106.3 114.6 136.1 144.5 
33.8 63.3 85.9 98.3 100.2 
45.7 101.5 156.8 205.7 223.5 
* persons per square mile 
According to satellite imagery taken between 1992 and 1994,4.6% of the land in the area 
is used for urban purposes, less than the statewide average of 5.8%.3 (As used here, urban 
land includes low, medium and high density urban land, transportation, and urban 
grasslands.) Most of the urbanization has occurred in Williamson County, which had 
7.2% urban land compared to only 3.2 and 3.3% in Jefferson and Jackson counties. 
Land use information is also available from the U.S. Department of Agriculture Soil 
Conservation Service, which has conducted a National Resources Inventory (NRl) 
Table 1-4. Urban Acreage 
Urban acres % of county 
Jackson 12,817 3% 
Franklin 15,067 5% 
Jefferson 12,130 3% 
Williamson 20,328 7% 
Region 60,342 5% 
lllinois 2,087,390 6% 
3Illillois wlldcover, All Atlas, IL Department of Natural Resources, June 1996. 
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Figure 1-3_ Urban Land Use (acres) 
in 1982, 1987, 1992, and 1997 (Figure 1_3).4 According to the NRI, between 1982 and 
1997 urban land use grew 34% in the four-county area, compared to a 28% increase 
statewide. 
Population Characteristics 
Age 
In 1990 the age distribution of the four-county area 
was a little older than that of the state as a whole 
- 27.5% of the population was under the age of 
19 compared to 29% statewide, and 15.6% were 
over age 64, compared to 12.5% statewide. Like 
the rest of the state (and nation), the population in 
the Big Muddy River area is aging - in 1970, the 
young made up 33_5% of the population and the 
elderly 13.6%.5 By 2025 the number of elderly 
people is projected to grow to more than one-fifth 
of the population in all of the counties except for 
Jackson, where it could rise to 14%. 
1990
 
Big Muddy River Area
 
Age 0-19: 27.5%
 
Age 65+: 15_6%
 
Median age: 33.2
 
Per capita income: $15,986
 
Persons in poverty: 20.8%
 
Minorities: 6A%
 
Females/males: 51/49
 
High school education: 72%
 
College education: 16%
 
4 Because different methodologies are used and the data are collected from representative sample points in
 
each state, the NRI data vary slightly from the satellite data_
 
S Age, race and education data from the 2000 State Profile, Woods & Poole Econontics, Inc_
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Table 1·5. Median Age 
1970 1980 1990 
Jackson 22.7 24.4 26.2 
Franklin 39.8 35.2 37.9 
Jefferson 33.8 32.1 35.0 
Williamson 33.1 33.1 36.2 
Region 31.4 30.7 33.2 
Illinois 28.4 29.9 32.8 
Between 1970 and 1990 median age increased 1.8 years, to 33.2 years. This compares to 
a statewide median age increase of 4.4 years. 
Figure 1-5 shows age distribution by census block group. The greatest concentration of 
younger populations occurs in Jackson County, particularly around the college town of 
Carbondale. The greatest concentration of older populations occurs in Franklin County, 
primarily in the western two-thirds of the county. 
11iiI1970 01980 1::J19901 
120,000 ~---------------------, 
40,000 
20,000 
Age 0·19 Age 20-64 Age 65+ 
Figure 1-4. Age Distribution, Big Muddy River Area 
Education 
The level of education increased over the 20-year period from 1970-1990 and, in 1990, 
almost three-fourths of the area's residents aged 25 and older had completed high school, 
slightly less than statewide but more than the area's 45% rate in 1970. Although fewer 
residents had completed four or more years of college (16%) compared to statewide 
(21 %), among the counties the percentages ranged widely, from 8.2% in Franklin County 
to 29.5% in Jackson County (Table 1-6). 
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Figure 1-5. Estimated Mean Age by 1990 Census Block Group
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Table 1-6. 1990 Educational Attainment 
(persons age 25 and over) 
Not Completing 
Hi~h School 
Completing High 
SchoolOnlv 
Completing Four or 
More Years of Colle~e 
Jackson 21.2% 49.3% 29.5% 
Franklin 33.3% 58.5% 8.2% 
Jefferson 30.1% 58.6% 11.3% 
Williamson 28.2% 57.6% 14.2% 
Region 27.9% 55.8% 16.3% 
State 23.8% 55.2% 21.0% 
The census map in Figure 1-7 shows that the more educated populations live in the 
southern portion of the four-county area, primarily south of Carbondale and Marion. Less 
educated pockets exist in the southwestern comer of Jefferson and Jackson counties and 
the southeastern comer of Williamson County. 
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Figure 1-6. Education Trends 
Per Capita Income 
The per capita income in the area is lower than the statewide average; $15,986 compared 
to $23,136 (Figure 1_8)6 However, from 1970-1990 per capita income rose 48.4% in the 
four-county area, with the greatest increase occurring in Jackson County. Williamson 
County had the highest income but ranked only 67th in the state in 1990. 
6 Per capita income data from 2000 State Profile. 
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Figure 1-7. Educational Attainment by 1990 Census Block Group 
Percentage of those over 25 who are 
high school graduates or higher. 
• 
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Figure I -8. Per Capita Income 
The map in Figure 1-10 shows that per capita income is highest in the areas surrounding 
the larger municipalities - Marion, Benton, Mt.Vernon, and Carbondale. Census blocks 
within those cities frequently have the lowest per capita income. 
The area poverty rate in 1990 was very high, 20.8% compared to 11.9% statewide. 
Although regionally the rate fell between 1970 and 1980, it rose again during the 1980s. 
Over the 20-year period it fell in all counties except for Jackson, where it rose to 28.5%7 
1 1970.'980 019901 
30.0% .,------------------------, 
25.0%t----j 
20.00/0 
15.0% 
10.0% 
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Jackson Franklin Jefferson Williamson Region Statewide 
Figure I -9. Percent of Population Living in Poverty 
7 Poverty data from 1970, 1980, and 1990 Census. 
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Figure 1-10. Per Capita Income by 1990 Census Block Group
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Race and Gender 
The area has a small minority population - 6.4% of the total population in 1990 - most 
of whom live in Jackson County. Statewide the minority population was 17.8%. 
Between 1970 and 1990 the number of minorities almost doubled, with the greatest 
increase in Franklin County. The ratio of men to women has been fairly equal in the area 
over the past 20 years, 49% to 51 %. 
Households and Housing 
Households 
Between 1970 and 1990, area population 
grew 13% while the number of households 
increased 31 % (statewide, households 
increased 20%). Jackson County added the 
most new households, 7,180, a 44% 
increase. The number of persons per 
1990
 
Big Muddy River Area
 
Households: 77,930
 
Persons Per Household: 2.4
 
Median Household Income: $24,149
 
Housing Units: 85,227
 
Vacancy Rate: 8.8%
 
Median Value, Owner-occupied: $46,681
 
household dropped from 3.1 to 2.6 persons; statewide it dropped from 3.1 to 2.7.8 
The median income of households in the four-county region fell almost 7%, or $1,744, 
between 1979 and 1989. Statewide, income grew almost 3% ($1,075)9 Jefferson County 
recorded the highest household income while Jackson County had the lowest. 
Table 1-7. Number of Households 
(in thousands) 
1970 1980 1990 
Jackson 
Franklin 
Jefferson 
Williamson 
Region 
Statewide 
16,340 
14,560 
11,060 
17,470 
59,430 
3,525,820 
22,600 
17,010 
13,990 
21,870 
75,470 
4,067,870 
23,520 
16,600 
14,640 
23,170 
77,930 
4,208,670 
Table 1-8. Median Household Income 
Jackson 
Franklin 
Jefferson 
(in 1994 dollars) 
1979 1989 % chan e 
$23,022 $21,181 -8.0%
 
$24,709 $22,544 -8.8%
 
$28,880 $27,004 -6.5%
 
Williamson $27,992 $26,577 -5.1% 
Region . $25,893 $24,149 -6.7% 
Statewide $37,811 $38,886 2.8% 
8 Household data from 2000 State Profile.
 
9 Median household income data from 1980 and 1990 Census.
 
1-14
 
Housing 
Between 1970 and 1990 area housing units increased by 38% while the percentage of 
vacant units stayed about the same at 8.8%. Statewide, units were up by almost one­
fourth while vacancies rose from 5.4% to 6.7%.10 Jackson County had the greatest 
increase in units as well as the largest increase in vacancies. Franklin County had the 
smallest increase. 
Table 1-9. Housing Units 
1970 1980 1990 
Units Vacancies Units Vacancies Units Vacancies 
Jackson 17,272 6.5% 24,475 7.8% 25,539 8.1% 
Franklin 15,995 10.2% 18,933 10.3% 18,430 10.1% 
Jefferson 11,780 8.3% 15,373 9.2% 16,075 9.1% 
Williamson 18,929 8.9% 24,277 10.1% 25,183 8.2% 
Region 63,976 8.5% 83,058 9.3% 85,227 8.8% 
Illinois 3,703,367 5.4% 4,319,672 6.3% 4,506,275 6.7% 
The median value of owner-occupied housing units (in 1994 dollars) increased by a third, 
from $35,122 in 1970 to $46,681 in 1990. 11 Statewide, housing values also rose one­
third, but to $92,849. During the 1970s housing values rose significantly, but then fell 
again during the 1980s. Values were highest in Jackson County but they rose the most in 
Williamson County. 
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Figure 1-11. Median Value o/Owner-Occupied Housing, in 1994 Dollars 
10 Housing unils and vacancies from 1990 and 1993 Illinois Statistical Abstract.
 
11 Data on median value of housing from 1970, 1980 and 1990 Census and 1993 Illinois Statistical
 
Abstract.
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Conclusion 
Between 1870 and 2000 the Big Muddy River area population grew 196%; growth was 
fairly evenly spread over the area, except for Jefferson County where population grew 
only 124% compared to more than 200% in the other three counties. In 2000 the four­
county area was home to 1.6% of the state's population. About half of the population of 
the four counties and one in twenty acres are urban; Williamson County leads in both 
urban population (56.7%) and urban land (7.2%). 
In 1990, more than one-fourth of the population was under the age of 19 and the median 
age was 33.2 years. Almost three-quarters of the population age 25 and older had 
completed high school, slightly less than statewide, but only 16% finished college, 
compared to 21 % statewide. 
In 1990 per capita income was $15,986, 48% more than in 1970 but $7,150 less than the 
statewide average. Median household income fell from $25,893 to $24,149 between 
1979 and 1989 and the rate of poverty stayed about the same. By county, however, 
poverty rose by almost three-tenths in Jackson County and fell in the other three counties. 
During the 20-year period, the number of households grew 13%, less than the 20% 
increase statewide. 
1-16
 
Health Trends
 
The most commonly used measure of a population's health is the mortality rate - the 
number of deaths per 100,000 people. Mortality rates are provided for total deaths and 
by cause of death. Other measures of health are infant mortality rates and premature 
births, the number of teenage and single mothers, and access to health care, measured by 
the number of hospital beds and doctors per 1,000 people. Health is typically influenced 
by the demographics and economics of the region, as well as by environmental quality. 
Mortality Rates' 
The mortality rate in the Big Muddy River area has been above the state average since at 
least 1960, when it was 32% higher. In recent years, however, the difference has 
narrowed; in 1995 it was only 18% higher.2 Both the area and the statewide mortality 
rates have declined since 1960 - 20% in the area and 10% statewide. 
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Figure 1-12. Total Mortality Rate 
I The data contained in this chapter is from the Illinois Department of Public Health: Division of Health 
Statistics, Vital Statistics Illinois, various years,
 
2 In the discussion of the mortality rates, references to a mortality rate for a particular year is actually a
 
five-year average rate. For example. when citing the 1960 mortality rate it is in fact the 1960-64 average 
mortality rate. 
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Figure 1-13. The Major Causes ofDeath in the Big Muddy River Area 
Major Causes of Death 
The three major causes of death are heart disease, cancer, and stroke. During the 1991­
1995 time period they accounted for more than 64% of all deaths both statewide and 
within the Big Muddy River area. Deaths from both heart disease and stroke have 
declined overall since 1960, while deaths from cancer have risen considerably. 
Heart Disease 
In 1995 the area mortality rate from heart disease was considerably higher than the state 
rate -371 deaths per 100,000 compared to 303 statewide. Since 1960 the area heart 
disease mortality rate has declined at a faster pace than the state rate - down 40% 
compared to 32%. Within the area, the rate has declined the most in Williamson County, 
down 42%. 
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Figure 1-14. Heart Disease Mortality 
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Figure 1-15. Cancer Mortality 
Cancer 
The area cancer mortality rate has been higher than the state rate since at least 1960; in 
1995 it was 18% higher. The area's cancer mortality rate increased at a slightly slower 
pace than it has statewide - up 24% compared to 27% statewide. The largest increase 
was in Jefferson County where the cancer mortality rate increased 40%. 
Stroke 
Stroke mortality has dropped dramatically since 1960 - down 50% in the area and 40% 
statewide. In 1995, the death rate from stroke was 15% higher in the area than in the 
state. Franklin County has the highest stroke mortality rate (85 deaths per 100,000 
people) in the area. 
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Figure 1-16. Stroke Mortality 
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Figure 1-17. Infant Mortality] 
Infant Mortality and Premature Births 
Another measure of community health is the infant mortality rate, which has typically 
been lower in the area than it has statewide. In 1995, there were slightly less than 10 
deaths per 1,000 live births (about the same as the state average). Infant mortality has 
been declining at a steady rate since 1960, down 60% both statewide and in the area. In 
1995, the Big Muddy River area had 10% fewer premature births than statewide.4 
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Figure 1-18. Premature Births as a Percentage ofTotal Births 
3 The rate of premature birth rates for some counties and years do not meet the standards of reliability or 
precision and are therefore not calculated. 
From 1960-85, the llIinois Department of Public Health defined premature births (in the Vital Statistics of 
Illinois) as babies born at a weight less than 2,501 grams. In 1990, the Vital Statistics Report included the 
number of babies at less than 2,599 grams. 
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Figure 1-19_ Percentage ofBirths to Teenage Mothers 
Teenage and Single Mothers 
The rates of infant mortality and premature births are influenced by the number of 
teenage and single mothers who often have less income and, therefore, less access to 
health care. Between 1975 and 1995 the teen birth rate declined both statewide (30%) 
and in the area (20%). The area's teen birth rate has been higher than the state rate 
throughout this period, 26% higher in 1995. Jefferson County has the highest teen birth 
rate at 19.7%, while Jackson County has the lowest at 13%. 
Although the percentage of births to teenage mothers has declined since 1975, the 
percentage of births to single mothers has increased dramatically - 98% statewide and 
181% in the Big Muddy River area. The largest increase in the area occurred in 
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Figure 1-20. Percentage ofBirths to Single Mothers 
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Williamson County, up 277%. While the area's percentage of births to single mothers 
was 42% lower than the state's in 1975, by 1995 it was only 17% lower. 
Health Care Access 
A key aspect of health is the availability of health care providers and facilities, 
specifically the number of doctors and staffed hospital beds. In 1995 the Big Muddy 
River area had about the same number of hospital beds but 35% fewer doctors per 1,000 
people than the statewide average. Within the area, Williamson County had the most 
hospital beds and Jackson County had the most doctors. 
Table 1-10. Hospitals in the Big Muddy River Area (1995) 
Cit Staffed Beds 
Franklin Hospital & Nursing Center 
D.M.W. of America Union Hospital 
Memorial Hospital of Carbondale 
St. Joseph Memorial Hospital 
Crossroads Community Hospital 
Good Samaritan Region Health Center 
Herrin Hospital 
Marion Memorial Hospital 
Veterans Affairs Medical Center 
Benton 
West Frankfort 
Carbondale 
Murphysboro 
Mount Vernon 
Mount Vernon 
Herrin 
Marion 
Marion 
158 
34 
137 
59 
49 
141 
78 
84 
163 
Statewide trends in health care availability have been toward more doctors and fewer 
hospital beds. Table 1-11 shows that since 1975 the number of staffed hospital beds 
declined 30% both statewide and in the area while the number of doctors increased about 
43% statewide and 68% in the Big Muddy River area. 
Table 1-11. Number of Staffed Hospital Beds 
and Doctors Per 1,000 People' 
1975 1980 1985 1990 1995 
Hosvital Beds 
Franklin 7.7 6.6 6.6 5.4 4.8 
Jackson 3.8 3.2 3.5 3.5 3.2 
Jefferson 6.7 5.1 6.3 5.3 4.9 
Williamson 8.0 7.5 8.3 7.2 5.4 
Re~ion 6.5 5.5 6.1 5.3 4.5 
State 6.3 6.3 5.8 5.1 4.4 
Doctors 
Franklin 0.7 0.6 0.7 0.7 0.7 
Jackson 1.2 1.3 1.8 1.9 2.2 
Jefferson 0.9 0.7 1.1 1.3 1.5 
Williamson 0.8 0.8 1.0 1.3 1.4 
Region 0.9 0.9 1.2 1.4 1.5 
State 1.6 1.7 2.1 2.3 2.3 
5 Data on number of hospital beds is from the Illinois Hospital & Health Systems Association. 
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Conclusion 
The total mortality rate has declined in Illinois and in the Big Muddy River area. 
However, the total mortality rate in the area remains significantly above the state average 
(18% in 1995). Infant mortality and mortality rates for heart disease and stroke have 
declined while cancer mortality has increased significantly in both the area and statewide. 
The percentage of births to teenage mothers declined in both the Big Muddy River area 
and the state, while the percentage of births to single mothers rose significantly. Area 
births to teenage mothers are higher than the state's while births to single mothers are 
lower. With respect to health care availability, the area is below the state average in the 
number of doctors per 1,000 people but about the same in the number of hospital beds per 
1,000 people. 
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The Regional Economy
 
In 1998, the Big Muddy River area had more than 106,000 people employed with $4.0 
billion total personal income. I Jackson County had the greatest number of workers, 
almost 37,000, and Williamson County followed with more than 30,000 workers. 
Williamson County, however, generated a slightly higher level of personal income­
$1.3 billion versus $1.2 billion in Jackson County. 
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Figure 1-21. Percentage Change in Employment and Personal Income, 1970-1998 
During the period 1970-1998, Jackson, Jefferson, and Williamson counties experienced a 
higher annual employment growth than did the state, 1.8%-2.1% versus 1.2%. In each of 
the four counties, total personal income grew at a faster rate than did employment. In 
addition, all of the counties except for Franklin experienced personal income growth at a 
rate higher than the statewide annual average of 2.2%. Table 1-13 shows that 
Table 1-12. 1998 Employment and Personal Income 
Franklin 
Jackson 
Jefferson 
Williamson 
Region 
Illinois 
Employment % of Illinois Income % of Illinois 
Employment (million $) Income 
15,336 0.2 709.6 0.2 
36,875 0.5 1,195.0 0.3 
23,288 0.3 834.4 0.2 
30,886 0.4 1,321.5 0.4 
106,385 1.5 4,060.5 l.l 
7,212,394 100 366,736.0 100 
1 Income and earnings discussed in this chapter are reported in 1998 dollars. Total personal income 
includes the earnings (wages and salaries, other labor income, and proprietor's income); dividends, interest, 
and rent; and transfer payments received by the residents of the area. 
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Table 1-13. Composition of Total Personal Income (1998) 
(in millions) 
Franklin Jackson Jefferson Williamson Re ion Illinois 
Earnings 320.5 885.8 617.3 761.9 2,585.5 268,089.9 
less contributions 20.1 33.9 37.1 40.7 131.8 15,500.3 
plus residential adjustment 59.1 -10.0 -69.1 92.4 -17.7 -970.2 
Adjusted Earnings 359.5 751.7 511.1 813.6 2,436.0 251,619.3 
Dividends, Interest, & Rent 150.4 239.7 162.5 255.4 808.8 72,809.8 
Transfer Payments 199.6 203.5 160.8 252.6 816.5 42,305.9 
Total Personal Income 709.6 1,195.0 834.4 1,321.5 4,060.5 366,735.0 
Jefferson and Jackson counties have a negative residence adjustment to personal income,2 
meaning that residents from neighboring counties commute there for work. 
Structural Change in the Economy 
Since the early 1970s, the economy of the Big Muddy River area has changed somewhat. 
While the importance of the services and wholesale/retail sectors has increased ­
following state and national trends - the government sector remains a top employer and 
generates the highest earnings. 
In 1970, government employed the most people here, followed by wholesale/retail and 
services. By 1998, its share of employment declined from 23% to 21 %, while service's 
increased from 16% to 25%, making it the largest employment sector. Wholesale/retail 
kept its standing as the second largest employer in the area and the third largest generator 
of earnings. Farm employment, although a small percentage of total employment, 
remained steady over the period. Farm earnings fluctuated but remained positive 
throughout the 28-year 
1970 1998 
Farm 3% Other 8% 
Transporl, uti'ti.. 
FIRE 
'" 
Figure 1-22. Employment Distribution in the Big Muddy River Area, 1970 and 1998 
("other" in the charts includes construction, mining, and agricultural and forestry services) 
2 Adjustments are made in earnings to transfer 'place-of-work' income to 'place-of-residence' income. A 
negative adjustment means that more people commute to the county for work; a positive adjustment means 
that more people commute out of the county. 
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Figure 1-23. Earnings Distribution in the Big Muddy River Area, 1970 and 1998 
period. The "other" sector provided one-fifth of all earnings in 1970, but since coal 
mining has declined in the area, its share of employment has fallen by a third and 
earnings by more than half. 
Economic Characteristics by County 
Economic development is concentrated in the services and wholesalelretail trade sectors 
in all four counties, while government plays a particular role in Jackson County and 
manufacturing has a strong presence in Jefferson County. 
Franklin County 
Over the 28-year period Franklin County's economy grew at an average annual rate of 
1.1 % for employment and 0.5% for earnings, compared to 1.2% and 1.7% statewide, 
respectively. 
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Figure 1-24. Franklin County Employment, by Sector 
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Figure 1-25. Major Employers in the Big Muddy River Area
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Table 1-14. Major Employers 
City Map Business Classification SIC Employees 
Legend 
Franklin County 
Crownline Boats West Frankfort 1 Fiberglass Boat Manufacturer 372 543 
Mariah Boats Benton 2 Fiberglass Boat Manufacturer 372 350 
Homemaker Services West Frankfort 3 Residential Care Services 836 225 
Franklin Hospital Benton 4 Hospital and Skilled Nursing Home 806 220 
Frankfort Community Schools West Frankfort 5 Elementary/Secondary School 821 215 
Frankfort-Williamson Rehab. West Frankfort 6 Social Services 832 2 I 1 
County of Franklin Benton 7 County Government 911 200 
Bombardier Benton 8 Motorized Boats Manufacturer 373 200 
Jackson County 
Southern Illinois University Carbondale 10 CollegelUniversity 822 9,043 
Memorial Hospital (SIU) Carbondale 11 Medical & Surgical Hospital 806 900 
Wal-Mart Store 196 Carbondale 12 Discount Department Store 531 600 
III. Dept. of Transportation Carbondale 13 Highway Department 962 400 
St. Joseph Hospital (SIU) Murphysboro 14 Medical & Surgical Hospital 806 325 
Cr. for Comprehensive Servo Carbondale 15 Rehabilitation Center 809 300 
Penn Aluminum Murphysboro 16 Aluminum Tubing Manufacturer 335 291 
Carbondale Clinic Carbondale 17 Medical Clinic 801 260 
West Telemarketing Carbondale 18 Business Services 738 250 
May Department Store (FB) Carbondale 19 Department Store 581 250 
Lee Enterprises (Southern Carbondale 20 Newspaper Publishing 271 200 
Illinoisan) 
U.S. Postal Service Carbondale 21 U.S. Postal Service 431 190 
K-Marl Corporation (3245) Carbondale 22 Department Store 531 175 
Jackson Co. Nursing Home Murphysboro 23 Skilled Care Nursing Home 805 170 
Jefferson County 
Continental Tire Mount Vernon 26 Tire Manufacturer 301 2,000 
Walgreen's Mount Vernon 27 General Warehouse! Storage 422 1,100 
Good Samaritan Health Center Mount Vernon 28 Medical & Surgical Hospital 806 845 
Illinois Shorthand Report Mount Vernon 29 SecretariaUCourt Reporting 733 800 
Rend Lake College Ina 30 Community College 822 510 
Joy Technologies Mount Vernon 31 ConstructionIMining Equipment 508 300 
Addus Healthcare Mount Vernon 32 Home Health Care Services 808 265 
Wal-Mart Store 224 Mount Vernon 33 Discount Department Store 531 240 
Crossroad Community Hospital Mount Vernon 34 Medical & Surgical Hospital 806 200 
Williamson County 
Maytag (Herrin Laundry) Herrin 36 Home Laundry Equipment Mfg. 363 800 
John A. Logan College Carterville 37 Junior College 822 744 
Veterans Medical Center Marion 38 U.S. Government Medical Center 806 500 
Herrin Hospital Herrin 39 Medical & Surgical Hospital 806 400 
U.S. Bureau of Prisons Marion 40 Correctional Institution 922 361 
Pepsi-Cola Bottling Marion 41 Soft Drink Manufacturer 208 360 
Marion Hospital Marion 42 Medical & Surgical Hospital 806 348 
Williamson Co. Education Marion 43 Primary/Secondary Schools 821 300 
Wal-Mart Store 216 Marion 44 Discount Department Store 531 275 
General Dynamics Ordinance Marion 45 Explosives Manufacturer 289 235 
U.S. Franchise Systems Marion 46 Hotel 701 220 
Target Corporation-Store 674 Marion 47 Department Store 531 175 
Source: Dun and Bradstreet, Dun's Direct Access Business Database, New York, 2001 
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Figure 1-26. Franklin County Earnings, by Sector 
The services and manufacturing sectors led the growth in employment and earnings over 
the period. The leading service sector employers provide residential care, nursing, and 
social services. Manufacturing grew when boat manufacturing firms such as Crownline, 
Mariah, and Bombardier began operation in the county. 
The wholesale/retail and government sectors also grew during the 28-year period, with 
wholesale/retail showing the stronger gains in employment and government growing 
. . 
more m earnmgs. 
The "other,,3 sector was the largest sector in terms of both employment and earnings for 
much of the period due to the four deep coal mines operated by Old Ben during the 1970s 
and 1980s. The sector declined after the mid-1980s as the mines ceased operations; in 
1998 it provided 11 % of employment and 15% of earnings in the county. 
Table 1-15. Franklin County Employment and Earnings 
1998 % Average %of 
Employment Change Annual Workforce 
1970-94 Chan e 
Manufacturing 1,665 121.1 2.9% 10.9 
Transportation, 1,233 6.3 0.2% 8.0 
Utilities, FIRE 
Wholesale, Retail 3,674 50.9 1.5% 24.0 
Services 4,085 123.2 2.9% 26.6 
Government 2,240 11.6 0.4% 14.6 
Farming 706 -1.3 -0.1% 4.6 
Other 1,733 -25.0 -1.0% 11.3 
TOTAL 15,336 36.8 1.1% 100.0 
1998 % Average 
Earnings Change Annual 
(million $) 1970-94 Chan e 
50.3 209.8 4.1% 
26.9 -5.5 -0.2% 
52.4 7.7 0.3% 16.4 
70.0 107.5 2.6% 21.9 
70.6	 57.5 1.6% 22.1 
.9 -65.6 -3.7% 0.3 
47.9 -54.1 -2.8% 15.0 
319.0 14.4 0.5% 100.0 
3 "Other" consists of the construction, mining, and agricultural and forestry services sectors. 
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Figure 1-27. Jackson County Employment. by Sector 
Jackson County 
Over the 28-year period, Jackson County's employment grew 1.8% annually, faster than 
the statewide average of 1.2%. Earnings grew an average of 1.9% per year, also more 
than the state's average of 1.7%. 
Government is the major employer and generator of earnings in this county, primarily 
because of Southern Illinois University, which employs more than 9,000 people. 
Government represents more than one-third of workers and almost half of the earnings 
generated in the county. It has remained the largest employer even as the service sector 
has made strong gains. Services led in both employment and earnings growth, averaging 
3.5% and 4.3%, respectively, on an annual basis. Leading the service sector is Memorial 
and St. Joseph's hospitals, the Center for Comprehensive Services, and the Carbondale 
Clinic. 
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Figure 1-28. Jackson County Earnings. by Sector 
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Manufacturing 
Transportation, 
Utilities, FIRE 
Wholesale, Retail 
Services 
Government 
Farming 
Other 
TOTAL 
Table 1-16. Jackson County Employment and Earnings 
1998 % Average %of 
Employment Change Annual Workforce 
1970-98 Chan e 
1,496 -25.9 -1.1 % 4.1 
3,061 17.7 0.6% 8.3 
7,345 83.3 2.2% 19.9 
9,030 161.4 3.5% 24.5 
12,968 55.5 1.6% 35.2 
955 -10.7 -0.4% 2.6 
2,020 89.3 2.3% 5.5 
36,875 63.5 1.8% 100.0 
1998 % Average 
Earnings Change Annual 
(million $) 1970-98 Chan e 
37.7 -23.0 -0.9% 
74.8 19.9 0.7% 
96.2 18.5 0.6% 11.0 
206.8 222.0 4.3% 23.7 
395.1 83.7 2.2% 45.3 
10.0 10.3 0.4% 1.1 
51.4 33.3 1.0% 8.9 
871.9 67.8 1.9% 100.0 
While the "other" sector recorded the second greatest increase in employment, it 
represents only about 5% of county employment. The wholesale/retail sector showed the 
third greatest increase, growing 2.2% annually. The manufacturing sector declined over 
the period and now represents a very small portion of the economy. 
Jefferson County 
Over the 28-year period both employment and earnings grew an average of almost 2.0% 
annually, surpassing the growth rate statewide. By 1998 the largest sector for both 
employment and earnings was the services sector, which doubled to more than 6,800 
employees and $151.9 million in earnings. The health-care industry and a court reporting 
firm led this sector. The wholesale/retail sector also doubled its employment. Together, 
wholesale/retail and services constitute about 53% of employment and 42% of earnings. 
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Figure 1-29. Jefferson County Employment, by Sector 
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Figure 1-30. Jefferson County Earnings, by Sector 
Contrary to trends elsewhere, manufacturing employment grew 2.4% annually and the 
county's largest employer is a manufacturer, Continental Tire. While employment in the 
transport, utilities, and FIRE sector remained fairly static over the period, earnings grew 
about 2% annually. 
While the "other" sector led the county in earnings during the 1970s due to local coal 
mining, it has dropped, to second to last. Unlike the three other Big Muddy area 
counties, however, Jefferson County still produces coal. 
Table 1-17. Jefferson County Employment and Earnings 
Manufacturing 
Transportation, 
Utilities, FIRE 
Wholesale, Retail 
Services 
Government 
Farming 
Other 
TOTAL 
1998 
Employment 
3,247 
2,316 
5,603 
6,805 
2,265 
1,062 
3,247 
23,288 
% 
Change 
1970-98 
92.8 
18.8 
120.4 
168.5 
27.5 
-1.5 
-15.4 
100.0 
Average 
Annual 
Chan e 
2.4% 
0.6% 
2.9% 
3.6% 
0.9% 
-0.1% 
-0.6% 
1.9% 
%of 
Workforce 
13.9 
9.9 
24.1 
29.2 
9.7 
4.6 
8.5 
100.0 
1998 % Average 
' Earnings Change Annual 
(million $) 1970-98 Chan e 
129.7 174.3 3.7% 
82.0 76.3 2.1% 
10I.! 71.5 1.9% 16.7 
151.9 163.6 3.5% 25.0 
72.4 67.5 1.9% 11.9 
7.3 -4.7 -0.2% 1.2 
62.1 -30.5 -1.3% 10.2 
606.5 73.0 2.0% 100.0 
Williamson County 
Williamson County experienced strong annual employment and earnings gains of 2.0% 
and 1.7%, respectively, slightly above statewide averages. Government is also an 
important sector in this county. Large employers include a U.S. prison and a Veterans 
Hospital, both in Marion. While not the largest employer, government generates the most 
earnings, almost one-quarter of total county earnings. It has remained a significant sector 
even as the service and wholesale/retail sectors have made strong gains. 
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Figure 1-31. Williamson County Employment, by Sector 
By 1998 wholesale/retail was the largest employer, followed by services which has 
experienced 4.0% average annual growth. Service employment tripled to about 7,500 
workers. Earnings also grew significantly in the service sector to $151 million. The 
service and wholesale/retail sector together represent more than half of all workers and 
two-fifths of earnings. The "other" sector led the county in earnings in the late 1970s due 
to coal mining, but this sector is now the second smallest since the coal mines closed. 
All the remaining sectors except for manufacturing added jobs over the period. 
Manufacturing now represents only one out of ten jobs; even so, the largest employer in 
the county is a manufacturer - Maytag. 
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Figure 1-32. Williamson County Earnings, by Sector 
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Table 1-18. Williamson County Employment and Earnings 
1998 % Average %of 
(million $) 1970-98 Chan e 
1998 % Average 
Earnings Change AnnualEmployment Change Annual Workforce 
Manufacturing 
Transportation, 
Utilities, FIRE 
Wholesale, Retail 
Services 
Government 
Farming 
Other 
TOTAL 
1970-98 Chan e 
2,747 -40.9 -1.9% 8.9 84.9 -29.6 -1.2% 
3,752 95.5 2.4% 12.1 110.3 123.1 2.9% 
8,703 146.1 3.3% 28.2 144.6 74.1 2.0% 19.3 
7,525 203.3 4.0% 24.4 151.3 156.1 3.4% 20.2 
5,234 89.4 2.3% 16.9 192.3 175.6 3.6% 25.7 
597 36.9 l.l% 1.9 0.2 -40.2 -1.8% 0.0 
2,328 28.1 0.9% 7.5 64.9 -21.8 -0.9% 8.7 
30,886 75.5 2.0% 100.0 748.6 60.9 1.7% 100.0 
Conclusion 
Employment in the Big Muddy River area is dominated by the service and 
wholesale/retail sectors, while government dominates earnings. The government sector is 
especially important in Jackson and Williamson counties, while manufacturing remains 
important in Franklin and Jefferson counties. Coal mining was important in Ihe past, but 
active mines remain only in Jefferson County. 
All the counties, except Franklin, experienced stronger employment growth than 
statewide. Franklin County's weak earnings performance pulled down the area's overall 
earnings growth to slightly below the statewide average. 
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Agriculture
 
Illinois possesses some of the richest agricultural resources in the world and agriculture 
continues to be a key component of the state's economy and character. Information about 
agriculture coupled with demographic and economic information can be strong indicators 
of a region's development and its suitability for various resource management strategies. 
Agricultural Lands 
The Big Muddy River area has a smaller percentage of land in agriculture than the state as 
a whole, 60% compared to 77%. I Crops are grown on the majority (57%) of the 
agricultural land. The percentage of agricultural landscape ranges from 49% in Jackson 
County to 73% in Jefferson County (Table 1-19). 
The number of farms in the region declined 18% between 1978 and 1997, less than the 
statewide decline of 30%. Over this same period, the amount of farm acreage also 
declined, 6.4%, slightly less than the 7.7% statewide decline. Williamson County 
experienced the greatest drop in acreage, down 14.4%.2 
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Figure 1-33. The Number ofFam,s in Big Muddy River Area 
I Department of Natural Resources. lllillais Lalld Cover, All Atlas, June 1996. Agricultural land is defined 
as cropland (planted in row crops, small grains orchards, and nurseries) and rural grasslands (fallow fields, 
pasture, and greenways) and may include a small amount of non-farm grasslands.
 
2 Information taken from Agricultural Statistics, Illinois Department of Agriculture. various years and
 
Cellsus ofAgriculture, U.S. Department of Census, 1982, 1987, and 1997. 
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Figure 1-34 Agricultural Land Cover
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Table 1-19. Agricultural Land Cover 
A ricultural Acres Percent of Count 
Franklin 
Jackson 
Jefferson 
Williamson 
Region 
State 
184,817 
191,149 
272,629 
148,002 
796,597 
27,928,797 
67% 
49% 
73% 
52% 
60% 
77% 
The value of the region's agricultural land and buildings also fell between 1978 and 1997 
(in 1998 dollars), although land values stabilized after 1987 on a per acre basis (Figure 
1-35). Statewide, agricultural land values have remained relatively stable since 1987. 
·Jackson --0- Franklin ----.-Jefferson -e--Williamson I 
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Figure 1-35. Value ofFarmland (1998 dollars) 
Conservation Practices 
Soil erosion has long been a major issue in illinois, but recent trends show an 
improvement in the number of agricultural acres meeting "T.,,3 Survey data show that 
68% of the region's farm acreage was meeting "T" in 1999 (down from 69% in 1997), 
18% was between 1-2 "T" (between three and ten tons), and 14% was greater than 2 "T" 
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3 "T" denotes tolerable soil loss levels, typically between three and five tons per acre per year. This is 
estimated--theoretically--to be the amount of soil loss than can occur and be replaced by natural soil 
building processes. 
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(more than ten tons soilloss).4 This is lower than statewide, where 87% of the surveyed 
acreage is at "T." In the region, Franklin County leads with 75% of the surveyed acres 
meeting "T." 
Tillage practices playa large role in achieving "T." In 1999,55% of the area's acreage 
was farmed with conservation tillage methods, 12% with reduced till and 32% with 
conventional methods. Statewide 41 % of farmers use conservation methods, 22% use 
reduced tillage methods, and 36% use conventional methods. (The percentages will not 
always total 100% since some of the survey acreage data were unavailable). Regionally, 
conservation tillage is used on 61 % of the soybean acreage, 58% of small grain acreage, 
and 44% of com acreage. As of the 1999 survey, Franklin County had the largest 
percentage of it acreage, 65%, planted with conservation methods. 
The Conservation Reserve Program5 (CRP) was authorized by the Food Security Act of 
1985 and amended in 1990. The Act continues to put emphasis on payments for 
removing highly erodible and environmentally sensitive land from production. It 
provides incentives and assistance to farmers to plant grass or tree cover on highly 
erodible land or to address other environmental concerns. A new provision of the Act 
also encourages farmers to enroll and restore cropped wetland acreage6 
Tables 1-20 and 1-21 present the number of contracts and the number of acres in the 
conservation reserve program per year per county, region and statewide. A farm can have 
more than one contract and, while contracts vary, most land is set aside for an average of 
10 years (totals are the sum for the period 1986-1999 and may be less as some contracts 
may have expired). The region has almost 1% of the state's total CRP contracts and less 
than 1% of the statewide acreage. 
Tab[e 1·20. Number of Conservation Reserve Contracts I 
1986 1987 1988 1989 1991 1992 1995 1997 1998 
Franklin 62 136 107 63 79 50 53 241 113 
Jackson 47 121 37 32 13 22 15 160 49 
Jefferson [46 283 [54 [45 [52 114 65 502 154 
Williamson 33 83 33 26 4 14 5 127 62 
Region 288 623 331 266 248 200 138 1,030 378 
State 2,043 5,028 3,517 4,234 2,754 2,265 2,647 4,944 8,139 
lContracts are reported during federal fiscal periods; no listing is available for 1993, 1994, 1996. 
4 Data is taken from the Illinois T by 2000 Transect Survey Summary, by the Illinois Department of
 
Agriculture. The survey is done in cooperation with 98 Soil and Water Conservation Districts, and the
 
USDA Natural Resources Conservation Service.
 
S Data provided from Lisa Manning of the Federal Farm Service Agency, Springfield IL.
 
6 United States Department of Agriculture, Farm Service Agency, The Conservation Reserve Program, May
 
1997.
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Table 1-21. Number of Acres in Conservation Reserve Program I 
1986 1987 1988 1989 1991 1992 1995 1997 1998 
Franklin 
Jackson 
Jefferson 
Williamson 
Region 
State 
4,216 
1,511 
7,565 
2,154 
15,446 
91,015 
8,755 
5,951 
13,121 
4,610 
32,438 
239,729 
6,389 
1,699 
4,911 
1,292 
14,290 
133,910 
4,527 
1,157 
6,266 
1,661 
13,611 
168,812 
4,265 
794 
6,828 
352 
12,239 
107,832 
2,541 
854 
4,164 
946 
8,505 
80,852 
2,355 
878 
1,616 
451 
5,300 
62,037 
11,391 
6,235 
17,037 
6,003 
40,666 
308,170 
3,170 
1,519 
4,506 
1,788 
10,982 
137,325 
lContracts are reported during federal fiscal periods; no listing is available for 1993, 1994, and 1996. 
Agricultural Cash Receipts and Production 
Total Cash Receipts 
Between 1980 and 1997, fann cash receipts? (the amount received from the sale of crops 
and livestock) varied due to market prices, weather, and acres planted, but declined 
overall. In 1997, total receipts for the Big Muddy area represented 1.3% of Illinois fann 
receipts. Franklin County led the area with $38.7 million and Jackson County was a close 
second with $38.2 million. Williamson County had the least with $12 million. Of the 
region's total receipts, 77% were from crops and 23% were from livestock. 
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Figure J -36. Total Cash Receipts (1998 dollars) 
7 Dollars are adjusted to 1998 
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Figure 1-37. Crop Receipts by County 
(1993-1997 five-year average) 
Crop Cash Receipts 
In recent years, the region's crop receipts (five-year average) were $88 million, or about 
1.4% of the state's $6.4 billion total crop receipts8 Crop receipts include the sale of com, 
soybeans, wheat and 'other' crops such as sweet com, other vegetables, melons, and other 
fruits, In this area, soybeans bring in more receipts than com - 55% of the total 
compared to 20%. Of the remaining receipts, 14% come from 'other' crops and 11 % 
come from wheat. 
Franklin and Jefferson counties contribute 33% and 30% of the region's crop receipts 
while Jackson County accounts for 29% and Williamson County has the remaining 8%. 
The area also contains 15% of the state's orchard/nursery acreage, mostly in Jackson 
County where 22% of receipts are from 'other' crops, 
Crop Production 
Production of both com and soybeans fluctuated significantly between 1980 and 1998 due 
to factors such as weather and market price. Regional com production ranged from 3.9 
million bushels during 1983 to a high of 17.7 million bushels in 1994. Jefferson County 
is the region's largest com producer, 
8 Due to fluctuations in seasonal production, comparisons are based on a five-year average from 1990-1994. 
This average was calculated for both crop and livestock cash receipts and is often used instead of the last 
year of data (1994). 
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Figure 1-38. Corn Production 
Regionally soybean production hit a low of 3.4 million bushels in 1983 and a high of 8.3 
million bushels in 1997. Overall, soybean production appears to be on an upward trend. 
Jefferson County is also the region's leading soybean producer. 
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Figure 1-39. Soybean Production 
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Livestock Cash Receipts 
The region contributes $36 million (1.6%) of the state's $2.2 billion livestock cash 
receipts.9 Livestock receipts come from the sale of cattle, hogs, and 'other' livestock 
such as dairy cattle, poultry, and sheep. Statewide, hogs provide 49% of li vestock cash 
receipts, cattle provide 30%, and 'other' livestock 21 %. Regionally, hogs provide 40%, 
cattle 42%, and 'other' Iivestock 18% of the receipts. Jefferson County has the highest 
livestock receipts, averaging $11 million, and produces 33% of the region's cattle receipts 
and 32% of the hog receipts. Jackson County contributed the most of the region's 'other' 
livestock cash receipts. 
Livestock Production 
The region's livestock inventory accounts for 3.0% of cattle statewide and 1.1% of hogs. 
The average inventory between 1993 and 1999 was 54,000 hogs and 62,000 head of cattle 
with Franklin County, on average, leading in hogs, and Jackson County leading in cattle. 
Since the mid-1980s, the inventory of cattle and hogs has fallen in the region. Production 
estimates are not available for the 'other' category. 
9 Due to fluctuations in seasonal production, comparisons are based on a five-year average from 1993-1997. 
This average was calculated for both crop and livestock cash receipts and is often used instead of the last 
year of data (1997). 
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Agriculture in the Big Muddy River area produces mostly com, beans, hogs, and cattle. 
From 1993 through 1997, the region averaged $88 million in annual crop cash receipts 
and $36 million in livestock receipts. The value of area farms is less than the statewide 
average, and as in the rest of the state, the number of farms is declining. Highlights of the 
region's agriculture include: 18 million bushels of com in 1994 and eight million bushels 
of soybeans in 1997; an annual average (1993-99) inventory of 54 thousand hogs and 62 
thousand head of cattle. 
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Outdoor Recreation
 
The Big Muddy River area abounds in outdoor recreational opportunities. Shawnee 
National Forest stretches along the southern portion of the area, and Rend Lake 
(18,900 acres) dominates the northern portion.' The area includes three state parks, 
Rend Lake State Fish and Wildlife Area, and Crab Orchard National Wildlife Refuge. 
In addition to Rend Lake there is Little Grassy Lake (1,000 acres), Devil's Kitchen 
Lake (810 acres), Crab Orchard Lake (6,965 acres) and Cedar Lake (1,750 acres), not 
to mention the Big Muddy and the Little Muddy Rivers. 
This chapter describes the state land found in the area, trends in site attendance, and 
trends in boat registrations and fishing and hunting licenses. Nature preserves, 
natural areas and federal and county land are described in Volume 3, Living 
Resources. 
State Lands 
Giant City State Park 
Giant City State Park is located in the Shawnee National Forest, 12 miles south of 
Carbondale off U.S. 51. The park is named for the area's sandstone formations, 
which resemble the towering walls and streets of a mythical giant's city. It features a 
rustic lodge and 34 cabins with forest views. The lodge and the park are both listed in 
the National Register of Historic Places. Outdoor activities available at the 3,694­
acre park are hiking (including a trail for visually impaired visitors), horseback riding, 
fishing, boating, camping, rappelling, and picnicking. 
Lake Murphysboro State Park 
Lake Murphysboro State Park is located two miles west of Murphysboro off lllinois 
149. The principal attraction is the 145-acre lake that draws anglers in search of 
largemouth bass, sunfish, crappie, and channel catfish. It also contains many wooded 
areas among its 1,000 acres, and camping, hiking, boating, hiking, and picnicking are 
available. 
Rend Lake State Fish and Wildlife Area 
Located south of Mount Vernon, the 12,690-acre Rend Lake SFWA provides 
valuable habitat for a variety of wildlife, including great blue heron and many species 
I Unless otherwise noted, information in this chapter is from IDNR promotional materials, internal 
documents, and discussions with IDNR personnel. 
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Figure 1-43. Significant Natural Resource Areas 
in the Big Muddy Area 
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Figure 1-44, Attendance at State Sites, 1975-2000 
of shore birds, Situated on aU,S, Anny Corps of Engineers reservoir, the 18,900­
acre Rend Lake is an important wintering area for ducks and geese, 
Wayne Fitzgerrell State Park 
This 3,300-acre state park is home to southern lllinois' largest outdoor playground. It 
offers sailing, boating, birdwatching, camping, fishing, hiking, horseback riding, 
swimming, and picnicking, It is also noted for its extensive sporting dog field trial 
program, Rend Lake Resort, located in the park, offers a lodge and cabins, a 
restaurant, conference room, swimming pool, tennis court, trap shooting, and pontoon 
boat rental. 
Economic Impact 
During 2000, approximately 3.5 million people visited the four state sites, accounting 
for 8% of all state site attendance that year, Over the last 26 years attendance has 
increased 153%, primarily due to the addition of Wayne Fitzgerrell State Park in 
1982. It leads the area in visitors, with Giant City State Park following close behind. 
Parks and other state-owned lands contribute to the local economy mostly through 
increased local tourism, To examine the impact of visitor spending2 at area sites, IDNR 
uses IMPLAN, an input-output model built on county level data3 Based on the estimated 
3,5 million park visitors in 2000, the four sites generate about $41.9 million in total 
2 Spending estimates are based on "Economic Impacts of Expenditures at Selected Recreation-Sites in
 
Illinois," a report submitted to IDNR by the Center of Regulatory Studies (December 1996).
 
3 IMPLAN is designed to trace the ultimate impacts of a stimulus (such as increased and decreased tourism)
 
as it flows through the economy.
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economic output, $9.1 million in personal income, and about 525 jobs. The retail and 
wholesale trade sectors account for almost three-fourths of the increase in employment, 
one-third of the increased economic output, and two-thirds of the increased income. 
Recreational Activity 
Boating Registrations 
Rend Lake is the primary water body for recreational boating and fishing in the 
region. There are 25 launching ramps around the perimeter of the lake and there is 
no horsepower limit on lake waters. Rend Lake Resort rents boats and offers 
complete marina supplies. 
In 2000, area residents registered 15,649 recreational boats - roughly 78 registrations per 
1,000 residents, compared to 32 per 1,000 statewide4 The number of registration grew 
21.2% since 1988, compared to 23.6% statewide. Registrations in Jefferson County grew 
the most, up two-thirds, while Williamson County had the largest number of registrations, 
4,917. 
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Figure 1-45. Boat Registrations 
Fishing and Hunting Licenses 
Approximately 15,408 fishing licenses were purchased here in 1999,5 a decline from 
previous years that is consistent with statewide trends. The area sales accounted for 
4.3% of the state total, far above the area's 1.6% share of the state's population. 
4 Boating registration data obtained from internal DNR files. 
5 Includes combination hunting/fishing, resident, non-resident, and IO-day non-resident fishing licenses. 
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Figure 1-46, Fishing License Sales 
Out- of-state anglers accounted for 11.3% of licenses sold locally, more than twice the 
state average, 
In 1999, 15,408 hunting licenses were purchasedG- also down from previous years­
accounting for 5,7% of the state total. Out-of-state residents purchased 7,8% of the 
licenses, compared to 4,9% statewide, 
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Figure 1-47. Hunting License Sales 
6 Includes combination hunting/fishing, resident, non-resident and 5-day non-resident hunting licenses. 
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Conclusion 
The dominant feature of the Big Muddy River area is Rend Lake and the state park located 
there, Wayne Fitzgerrell. Also significant is Giant City State Park. In addition to offering 
an array of outdoor activities ranging from picnicldng to hunting, area parks contribute an 
estimated 525 jobs to the local economy. The numbers of hunting and fishing licenses 
have fallen in the area, as they have statewide, while the number of boat registrations has 
risen. 
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Transportation Infrastructure
 
A region's transportation infrastructure - its roadways, airports, waterways, and railways 
- enables businesses and residents to move goods and people. Coupled with 
information regarding demographics and economics, trends in transportation 
infrastructure and its usage are strong indicators of the nature of a region's development 
and its suitability for various resource management strategies. 
Auto Traffic 
Roads 
Two major interstates and their spurs traverse the Big Muddy River region. I-57 runs 
north-south through the Williamson, Franklin, and Jefferson counties and 1-64 runs east­
west through Jefferson County. 
Between 1973 and 1996, 120 miles of road were added in the region, bringing the total to 
6,756 miles, 4.9% of the state's total mileage. Since 1980 the area's road miles grew 
0.09% annually, slightly less than the state's 0.19% annual growth rate.' 
Of the four counties, Jefferson has the largest road network, with about 39% of the road­
miles, followed by Franklin County with 26%, Jackson County with 23%, and 
Williamson County making up the remaining 11%. 
Table 1-22. Miles of Road 
Franklin 
Jackson 
Jefferson 
Williamson 
Region 
1975 1985 1995
 
1,761 1,776 1,789 
1,534 1,557 1,562 
2,600 2,627 2,636 
738 747 769 
6,633 6,708 6,756 
Vehicle Registration 
Area residents registered 90,197 passenger cars in 1996,2 with 59% of those registered in 
Jackson and Williamson counties. Regionally, car registrations have increased 14% over 
1976 levels, significantly less than the 23% increase statewide. 
J Mileage data from lIIinois Department of Transportation: Office of Planning and Programming, Illinois
 
Travel Statistics, various years.
 
2 Vehicle registration data from the State of Illinois Office of the Secretary of State, County Sratistical
 
Report/or Motor Vehicle License Units and Transactions Received, various years.
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Figure 1-48. Major Airports, Roads and Railroads
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Motorcycle registrations have generally declined in the region. Between 1976 and 1986 
registrations increased from 4,916 to 6,543; by 1996 they had dropped dramatically, to 
3,959. All the counties in this region followed this pattern. During this 20-year period 
there were a few significant increases in motorcycle registrations due to hikes in the price 
of gasoline. The overall decline is probably due to better fuel efficiency in cars, lower gas 
prices, changing lifestyles, and an aging population. 
Registrations for trucks (excluding semis) and buses in the area increased from 29,741 to 
43,268 between 1976 and 1996, an annual growth rate of 1.9%, the same as the state 
average. In 1996, roughly 90% of the vehicles in this category were pick-ups, which have 
been reported separately since 1988. The region has a lower proportion of cars to pick-up 
trucks (2.7 to 1), than statewide, (5.9 to 1). 
There were roughly 22,538 semis and trailers registered in the four counties in 1996, 
about 8,000 more than the number registered in 19763 Of course, semis usually function 
as long-distance haulers; locally-registered semis may spend little time at "home," while 
out-of-town semis routinely drive through. How many miles semis drive locally is 
difficult to determine from available data. 
Vehicle-Miles Traveled (VMT) 
In 1995, the Big Muddy River region accounted for an estimated 2,175 annual million 
vehicle-miles traveled (VMT), 2.3% of the state total. Jefferson County had 54% of the 
region's VMT (1,176 million), Franklin County had 23% (495 million), Jackson had 15% 
(322 million), and Williamson had 8% (183 million). 
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Figure 1-49. Annual Vehicle-Miles Traveled 
3 This figure includes TOughly 1,690 "regional" trucks - mostly semis - registered through mOT's IRP 
program, where licensees pay prorated fees based on the percentage of miles driven in Illinois. 
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Since 1973, annual VMT in the area has grown at an average annual rate of 1.3% 
compared to a statewide average of 2%4 This growth level has not been constant. 
Between 1973 and 1980, an era marked by severe oil shortages in 1973 and 1978, the 
region's VMT decreased 0.86% annually. Clearly drivers adjusted to high gas prices by 
driving less. From 1980 to 1995 annual VMT growth was 2.3%. 
Other Traffic 
Bus Lines - Intercity bus service is provided by Greyhound out of Mt. Vernon, 
Carbondale, and Marion. 
Air Traffic - Each county has at least one airport. Williamson County has the 
Williamson County Regional Airport, a primary airport in Marion. Franklin County has 
the Benton Municipal Airport and Jefferson County has the Mt. Vernon Airport, both 
general aviation airports. Jackson County has a commercial service airport in 
Carbondale.5 
Water - Ulinois has 1,119 miles of commercial navigable waterways and one of its 
major waterways, the Mississippi River, makes up the western border of Jackson County. 
The river supports significant commercial traffic, handling such products as dry 
chemicals, steel products, fly ash, coal, cement, grain, sand and gravel, petroleum 
products, and soybean oil.6 
Rail- The Big Muddy River region has direct Amtrak passenger rail service in 
Carbondale. Also, six high-density freight rail services (lines transporting more than five 
million tons of freight per mile) run through this region, three traveling east-west and 
three traveling north-south. Three rail services handle light density freight (lines carrying 
less than five million tons). The light density freight lines typically serve agricultural 
businesses or connect industrial firms in urban areas to the high-density freight network.? 
Conclusion 
Two major interstate highways, one running north-south and the other running east-west, 
traverse the Big Muddy River region. Between 1973 and 1995, 120 miles of road were 
added, a 1.8% increase compared to a 33% increase in vehicle-miles traveled (VMT). In 
addition to major interstate travel, the area has access to Greyhound service, Amtrak rail 
service, and several small airports. 
4 VMT data from illinois Travel Stalistics.
 
S See Illinois Department of Transportation, Division of Aeronautics, Illinois Airport Directory, 1996.
 
6 River terminal data from IDOT's Illinois Directory of Lake and River Terminals 1994.
 
7 Rail Density data from mOT's Illil/ois Rail Plal/: 1991-92 Update. 
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Property Taxes
 
Property taxes are the major source of tax revenue for local government in Illinois, 
providing more than 75% of total revenue. I These taxes finance the majority of local 
government services, including school districts, county, township, and municipal 
governments, and special districts such as fire, park, sanitary, library, and airport. 
Property taxes depend primarily on the tax rates and the equalized assessed valuation2 
(i.e., tax base) of property in the county. The tax rate is dependent on the amount of 
revenue sought by the local governments (tax levy), the assessed value of the property 
(tax base), and the legal maximum tax rate. The tax base is based primarily on the 
assessed values, which are usually reassessed every four years, and the amount of 
residential, commercial, and industrial expansion. 
Tax Revenues 
Property tax revenues in Illinois have increased significantly in the last 15 years, after a 
steady decline during the 1970s and early 1980s. They went from more than $10.5 billion 
in 1971 to almost $14 billion in 1997. In the Big Muddy River area revenues fell 9% 
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Figure 1-50. Property Tax Revenues (using 1998 dollars) 
J Property tax data is from Illinois Department of Revenue, Illinois Property Tax Statistics, various years. 
2 Equalized assessed valuations are determined by several factors including: 
• property is assessed at 33.3% of fair market value (except where property is classified); 
• equalization process is to correct for counties which over- or under assess property; 
• the amount of farmland in a county, which is assessed on productivity instead of market value. 
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Figure 1-51. Major Property Tax Districts.
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Figure I-52. Real Property Tax Base (using 1998 dollars) 
between 1971 and 1990, but by 1997 they had grown 18%, to $97 million. The greatest 
growth occurred in Williamson County where revenues were up 47%. 
Property Tax Base 
Although the state's property tax base declined 12% since 1969, it rebounded 31 % from a 
low point in 1985. In the Big Muddy River area, the tax base declined 31 % overall, 
rebounding 22% from a low in 1990. Franklin County had the largest decline (57%) in 
the region due to the closing of coal mines. 
Figures 1-53 and 1-54 show the make-up of the tax base in 1981 and 1997 by the 
different classes of property. In 1997, residential property provided the largest chunk of 
the state's tax base (56%), followed by commercial (27%), industrial (13%), and farm 
property (4.5%). This was not much of a change from 1981 except that farm property 
dropped from 12.4% to 4.5% of the tax base. Because of this decline, residential and 
commercial properties accounted for a higher proportion of the tax base in 1997 than in 
1981. 
In Franklin, Jackson, and Williamson counties, residential property provides more than 
half of the tax base. Relative to the rest of the state, farm property provides a larger 
percentage of the tax base here, with amounts ranging from 8% in Jackson County to 
21 % in Jefferson County. However, farm property's share of the area tax base has 
declined considerably since 1981 while residential and commercial property's share has 
increased. The percentage provided by industrial property has also declined, in part due 
to the shrinking coal industry in most of the area counties. 
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Figure 1-54. 1997 Property Tax Base by Class of Property 
1-60
 
12mr-;:====,---------i 
am+----------,f~-=~=; j 
~ 
'5 6CD +--""'-S-'X'(----"AO 
g 
&4m(----------------I 
---RaWin 
~"""" 
10CD --J:tIasJ1 
--WIiaTB:n 
...... 3<E 
2mj----------------I 
Qm+-+-+-f----'---'---+-+-+-+-+--+--+----+--+-_+_' 
19J3 19i'O 1974 lffi'8 1912 19£ 19}) 1004 
Figure 1-55. Average Property Tax Rate 
Tax Rates 
Over the past couple of decades the average property tax rate has risen in the state and in 
the four-county area. The tax rate is typically expressed in dollars collected per $100 
dollars of tax base. Since 1966, the statewide average property tax rate has risen from 
$4.60 to $8.15 per $100 of tax base - up almost 78%. In the area, tax rates have 
increased between 58% and 94%. Franklin and Jackson counties have higher rates than 
the state average; Franklin has the highest rate in the region at $9.87. 
Property Tax Distribution 
In Illinois, property taxes are used to finance a variety of local government services, with 
the majority (61 %) going to school districts. The remainder goes to municipal (16%), 
county (10%), and township governments (3%), and to other services (12%) such as fire, 
sanitary, park, library, and airport services. 
A majority of the area's property tax revenue also goes to schools, ranging from 53% in 
Franklin County to 67% in Jefferson County. Most counties distribute a larger proportion 
of tax revenues to county (except Jefferson) and township governments (except 
Williamson, with no dollars for townships) than statewide, and less to cities. 
Conclusion 
During the past 25 years property tax revenue increased 8% in the Big Muddy River area 
compared to a 35% increase statewide. Revenue is determined by the tax base, which has 
declined 32% in the area, and the tax rate, which has increased between 58%-94%. 
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Figure 1-56. 1997 Property Tax Distribution3 
3 The property tax distributions are based on total property taxes extended, which is the dollar amount of 
taxes billed to property taxes extended. This is different from the amount collected due to charges against 
collections such as protest, delinquencies, certificates of error and other changes. The amount collected is 
typically more than 97% of the amount of taxes extended. 
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Air Quality
 
Air Pollutant Concentrations 
The Big Muddy River Assessment Area lies almost entirely within the U.S. 
Environmental Protection Agency's (USEPA's) Air Quality Control Region (AQCR) 74, 
the Southeast Illinois Intrastate, with very small portions extending into AQCR 70, the 
Metropolitan St. Louis Interstate, and AQCR 72, the Paducah-Cairo Interstate. Only the 
Carbondale sampling site is located within the basin, but a nearby site provides some 
additional information that should be somewhat representative of the Big Muddy River 
area. Measurements at these stations for 1995-1999 are summarized in Tables 2-2 - 2-3. 
Information on air pollutant emissions and precipitation chemistry is presented in Tables 
2-4 and 2-5, respectively. 
Table 2-1 lists the two air quality measurement locations summarized in this report, along 
with their Universal Transverse Mercator (UTM) coordinates, and the criteria pollutants 
measured at each (Illinois Environmental Protection Agency, IEPA, 2000). Criteria 
pollutants are those for which federal air quality standards have been set. Published 
annual reports from the IEPA (1996-2000) contain data for ozone (03) (Table 2-2) and 
particulate matter with aerodynamic particle diameters smaller than 10 micrometers 
(PMlO) (Table 2-3) from the two relevant sampling sites. 
Table 2-1. Air Quality Site Directory for the Big Muddy River Assessment Area. 
(Selected SamlJ!ing sites from U.S. EPA Air Quality Control Region 74) 
City name UTM 
(AIRS code) Address Coordinates (km) Criteria Pollutants 
AQCR 74 
Hamilton County 
Dale Dale Elementary School N. 4206.378 0 3 
(0650001) State Route 142 E. 368.939 
Jackson County 
Carbondale Maintenance Building N. 4177.177 PM lO 
(0770004) 607 E. College E. 305.348 
Air quality standards are written to protect human health (primary standards) and welfare 
(secondary standards). Because health and ecological effects vary according to the 
nature of the pollutant, standards also vary in terms of averaging times and the metric 
(maximum or mean) of the measurement. For example, the ozone standard is written in 
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terms of the maximum daily I-hour and 8-hour average concentrations, while the 
particulate matter standard is written in terms of the maximum 24-hour average and the 
annual mean concentrations. 
Table 2-2 lists ozone concentrations for Dale, Hamilton County, Illinois, beginning in 
1997. Note that ozone was measured only between April and October (the ozone season) 
of each year. The values listed are the highest I-hour and 8-hour mean concentrations 
each year. The I-hour maximum values are in the range of 0.090 to 0.097 parts per 
million (ppm), and none exceeded the I-hour standard for ozone. Although Dale had 
some maximum 8-hour concentrations in excess of the 8-hour standard of 0.08 ppm, the 
site did not exceed the standard, since the appropriate statistic for comparison with the 
standard is the fourth-highest value each year, averaged over three years. 
The maximum I-hour ozone concentration at Dale in 1999 stood at the 23rd percentile of 
such measurements at all ozone sampling stations in the state. That is, the value was 
higher than the comparable values at 23% of the state's sampling stations, and lower than 
those at the remaining 77% of the stations. The highest 8-hour average concentration at 
Dale in 1999 stood at the 54th percentile statewide. 
Table 2-2. Daily Maximum Ozone Concentrations, April through October 
(in parts per million, ppm) 
Station Address 
Hi hest value 
1995 1996 1997 1998 1999 
Hamilton County 
Dale Dale Elementary School 
State Route 142 
I-hr mean 
8-hr mean 
0.090 
0.079 
0.093 
0.085 
0.097 
0.092 
Note: There were no exceedances of the I-hour primary standard of 0.12 parts per million 
(ppm) or the 8-hour standard of 0.08 ppm. The appropriate statistic for comparison with 
the 8-hour standard is the fourth-highest value each year averaged over three years. 
8-hour means were first reported in 1997. 
Table 2-3 lists PMIO concentrations for 1995-1999 for the Carbondale sampling station. 
The highest annual maximum 24-hour mean concentration observed was 60 micrograms 
per cubic meter (j,lg/m3) in 1995, and the lowest was 47 j,lg/m3 in 1998. The highest 
annual mean PMIO concentration was 24 j,lg/m3 in 1995 and the lowest was 19 j,lg/m3 in 
1996. The highest 24-hour mean concentration for 1999 was 54 j,lg/m3 , which 
corresponds to the 8th percentile statewide. The annual mean of 22 j,lg/m3 for 1999 
corresponds to the 12th percentile statewide. There were no observed exceedances of 
either the 24-hour or the annual mean standard at Carbondale for the 1995-1999 period. 
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Table 2-3. Concentrations of Particulate Matter less than 10 I!m diameter 
(in micrograms per cubic meter, ~glm') 
Station Address 
Jackson County 
Carbondale	 Maintenance Building 
607 E. College 
1995 1996 1997 1998 1999
 
Max 24-hr mean 60 49 49 47 54
 
Annual mean 24 19 22 23 22
 
Note: There were no exceedances of the annual mean primary standard of 50 I!g/m', or the 24-hr 
standard of 150 I!g/m'. 
There were no measurements of sulfur dioxide, carbon monoxide, nitrogen dioxide, or 
lead in or near the Big Muddy River area from 1995-1999. 
Air Pollutant Emissions Inventory 
Table 2-4 presents estimated calendar year 1999 emissions of five criteria pollutants for 
four counties in which the Big Muddy River area represents a significant fraction of the 
total land area. These emissions are for the entire counties, not just the portion within the 
Big Muddy River assessment area. Further, they are for stationary point sources only, and 
do not include emissions from mobile or area sources. The table also shows the 
percentage of each pollutant's four-county total attributable to each county in 1999. 
Jackson, Jefferson, and Williamson counties each contributed about 30 percent of the 
emissions of particulate matter. Jackson County accounted for about two-thirds, and 
Williamson County one-third, of the sulfur dioxide and carbon monoxide emissions. The 
same two counties contributed almost all of the nitrogen oxides as well, but the 
proportions were reversed. Jackson County also contributed more than half of the 
volatile organic material, and Jefferson County was the next largest contributor at 22 
percent. Franklin County accounted for less than 5 percent of the four-county emissions 
of each pollutant except volatile organic material, for which it accounted for II percent. 
Table 2-4. Estimated Stationary Point Source Emissions in the Vicinity ofthe
 
Big Muddy River Assessment Area, by County. 1999
 
(Source: lllinois EPA, 2000)
 
County 
Franklin 
Jackson 
Jefferson 
Williamson 
Total 
Particulate
 
Maner
 
Tons/yr Pet 
102 6 
545 33 
531 32 
457 28 
1,635 100 
Sulfur
 
Dioxide
 
Tons/yr Pet 
4 0 
27,626 69 
200 I 
12,087 30 
39,917 100 
Volatile 
Nitrogen Organic Carbon 
Oxides Material Monoxide 
Tons/yr Pet Tons/yr Pet Tons/yr Pet 
24 0 215 11 10 I 
3,698 33 1,062 54 545 66 
190 2 440 22 62 7 
7,265 65 257 13 213 26 
11,177 100 1,974 100 830 100 
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Visibility 
Visibility can serve as an index of the concentration of airborne fine particles, especially 
ammonium sulfate, although atmospheric humidity also affects the visibility to some 
extent. The poorer the visibility, the higher the concentration of fine particles. A report 
of the National Acid Precipitation Assessment Program (NAPAP, 1990) reviewed spatial 
and temporal variations in visibility in the United States. A map of spatial variations of 
visibility during the mid-1970s shows that central and southern Illinois had some of the 
poorest median midday airport visibility in the contiguous United States--about 10-11 
miles. This contrasts with values of 20-45 miles in the Great Plains and values greater 
than 50 miles over most of the mountainous western United States. 
The NAPAP (1990) report also documents seasonal and long-term temporal trends. In 
1950, visibility in central and southern Illinois was worse in the first calendar quarter 
(roughly during winter) than during the rest of the year. By 1980, however, the situation 
had changed significantly: winter visibility stayed roughly constant, but spring, fall, and 
especially summer visibility had decreased substantially in central Illinois and most of the 
eastern United States. These trends coincide with increased use of electric power for 
summer air conditioning and the trend at that time toward construction of tall stacks for 
dispersion of power plant plumes. 
In addition, the NAPAP (1990) report documented the high correlation between sulfur 
emissions and haziness in the northeastern United States, and the trend toward decreasing 
sulfur emissions in the region since the 1970s. In view of the further reductions in sulfur 
emissions mandated by the 1990 Clean Air Act amendments, airborne fine sulfate 
concentrations should continue to trend downward, and this should translate into 
increased visibility in Illinois in the future. 
Atmospheric Wet Deposition 
Deposition of materials in precipitation (i.e., wet deposition) has been measured routinely 
by the National Atmospheric Deposition ProgramfNational Trends Network 
(NADPINTN) at nearly 200 locations across the country. No currently-operating 
NADPINTN sampling sites are in the Big Muddy River assessment area; however, two 
sites are within about 75 km. One of these locations (NADPINTN site IL63) is at Dixon 
Springs, Illinois, about 40 km to the southeast of the Big Muddy River area. The other 
(Alhambra, IL-IL46) is in Madison County, Illinois, about 75 km to the northwest of the 
basin. Measured major ion depositions and weighted mean concentrations at Dixon 
Springs for 1998 and 1999 and at Alhambra for 1999 (the first full year of measurements) 
are given in Table 2-5. The table also shows the precipitation amounts by year. The 
Dixon Springs site recorded almost 40 percent more precipitation than Alhambra in 1999, 
the only year when both sites 
2-4 
Ca 
0.21 
0.18 
1999 
1998 
1999 0.21 
2-yr preeip. 
wtdmean 0.19 
1999 1.61 
1998 2.49 
1999 2.27 
2-yr mean 
deposition 2.38 
operated, and considerably more in 1998 than 1999. At Dixon Springs, about half the 
ions had higher concentrations each year. Comparing sites in 1999, two of the nine ions 
had higher weighted mean concentrations at Alhambra, and six at Dixon Springs, with 
one tie. Dixon Springs had greater deposition fluxes of all nine ions than Alhambra in 
1999, due to the much greater precipitation at that site. 
Table 2-5. Concentrations and Deposition of Major Ions in Precipitation
 
near the Big Muddy River Assessment Area
 
Data source: National Atmospheric Deposition Program (2000)
 
pH Preeip. 
Mg K Na NH. NO, CI SO. H (lab) (lab) (em) 
Alhambra,IL (site IL46) Concentrations (ml!/L) 
0.023 0.019 0.048 0.28 1.25 0.10 1.75 0.0282 4.55 76.9 
Dixon Springs, IL (site IL63) Concentrations (mg/L) 
4.53 140.60.025 0.028 0.093 0.33 1.28 0.16 1.86 0.0295 
4.56 107.50.027 0.024 0.121 0.30 1.22 0.20 1.77 0.0275 
0.026 0.026 0.105 0.32 1.25 0.18 1.82 0.0287 4.54 124.0 
Alhambra Depositions (kg/ha) 
0.177 0.146 0.369 2.15 9.62 0.76 13.42 0.22 -- 76.9 
Dixon Sprinl!s Depositions (kl!!ha) 
- 140.60.351 0.394 1.307 4.61 18.05 2.31 26.21 0.42 
0.290 0.258 1.301 3.17 13.10 2.16 19.02 0.29 -- 107.5 
0.321 0.326 1.304 3.89 15.58 2.24 22.62 0.36 -- 124.0 
References 
Illinois EPA, 1996. 1995 Illinois Annual Air Quality Report. Illinois Environmental 
Protection Agency, Bureau of Air, P.O. box 19276, Springfield, IL 62794-9276. 
Illinois EPA, 1997. Illinois Annual Air Quality Report--1996. Illinois Environmental 
Protection Agency, Bureau of Air, P.O. box 19276, Springfield, IL 62794-9276. 
Illinois EPA, 1998. Illinois Annual Air Quality Report--1997. Illinois Environmental 
Protection Agency, Bureau of Air, P.O. box 19276, Springfield, IL 62794-9276. 
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Protection Agency, Bureau of Air, P.O. box 19276, Springfield, IL 62794-9276.. 
National Acid Precipitation Assessment Program, 1990: Acidic Deposition: State of 
Science and Technology Report 24, Visibility: Existing and Historical Conditions-­
Causes and Effects. National Acid Precipitation Assessment Program, 
Washington, D.C. 
National Atmospheric Deposition Program (NRSP-3)INational Trends Network, 2000. 
NADPINTN Coordination Office, Illinois State Water Survey, 2204 Griffith Drive, 
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Surface Water Quality 
The Illinois Pollution Control Board (!PCB) has set the water quality standards to protect 
the designated uses of the water resources in Illinois. The Illinois Environmental 
Protection Agency (IEPA) has developed scientifically-based water quality standards and 
proposed them to the IPCB for adoption into state rules and regulations (IEPA, 1990). 
Surface waters in Illinois are classified for a variety of designated uses that include: 
•	 General Use - Provides for the protection of indigenous aquatic life, primary (e.g., 
swimming) and secondary (e.g., boating) contact recreation, agricultural and 
industrial uses. Water quality standards designed to protect these general uses cover 
the majority of Illinois streams and lakes. 
•	 Public and Food Processing Water Supplies - Provides for the protection of 
potable water supplies and water used for food processing purposes. These waters 
have a somewhat strict set of water quality standards that apply at any point from 
which water is withdrawn for these uses. 
•	 Lake Michigan - Provides for protection of Illinois' portion ofLake Michigan with 
even more stringent water quality standards. 
•	 Secondary Contact and Indigenous Aquatic Life Use - This is the least stringent 
designated use and applies only to a certain set of canals and streams in the Chicago 
area where physical and other Ii mitations not directly related to water quality restrict 
available uses. 
Water quality can be examined and reported using several different methods. For 
example, it can be described according to the IEPA's overall use attainment or overall 
and individual use support, as discussed in the Illinois Water Quality Report, 2000 
(IEPA, 2000). Other approaches to assessing water quality include examining trends in 
water quality and the IEPA's Targeted Watershed Approach (TWA) program. 
This chapter describes the surface water quality of rivers and streams, lakes, and 
watersheds in the Big Muddy River Assessment Area. Figure 2-1 shows rivers and 
streams in the assessment area. Figure 2-2 shows the lakes assessed by the IEPA in the 
assessment area. 
Designated Use Supporl 
For the surface water uses assessed in this report, the General Use standards for total 
phosphorus (TP) of 0.05 mg/L has been used. The TP standard has been established for 
the protection of aquatic life, primary-contact (e.g., swimming) and secondary-contact 
(e.g., boating) recreation, agriculture, and industrial uses. In addition, lake-use support is 
based in part on the amount of sediment, macrophytes, and algae in the lake and how 
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Figure 2-1. Major Streams and Subwatershed Boundaries 
in the Big Muddy River Assessment Area. 
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I. Arrowhead Lake 
2. Ashley Reservoir
 
3.l..ake Benton
 
4. Campus Lake 
5. Carbondale City Reservoir 
6. Cedar Lake 
7. Chautauqua Lake 
8. Christopher Lake~New 
9. Crab Orchard Lake 
10. Devils Kitchen Lake 
11. Duquoin Lake 
12. Elkville ReselVoir 
13. Green River Lake 
14. Lake Hamilton 
15. Herrin Lake-New 
16. Herrin Reservoir-Old 
17. Lake Jaycee 
18. Johnston City Lake 
19. Linle Cedar Lake 
20. Linle Grassy Lake 
21. Marion Reservoir 
22. Midland Hills Lake 
23. Miller Lake 
24. Lake Moses 
25. Lake Murphysboro 
26. Rend Lake 
27. Sesser Lake 
28. Spring Arbor Lake 
29. Thompson Fishing Lake 
30. W. Frankfort Lake New 
31. w. Frankfort Res..Qld 
32. Zeigler 
_ Lakes 
N 
\. " I'.'''' o 0, r 
..... 
\ 
•
1 
o 
"\., 
o 
Watersheds 
Boundary 
Scale 1:700,000 
Figure 2-2. Lakes and Subwatersheds in the Big Muddy River Assessment Area. 
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these might impair designated lake uses. Following is a summary of the various 
classifications of use impairment (!EPA, 1998a): 
•	 Full Support - The water quality meets the needs of all designated uses protected by 
applicable water quality standards. 
•	 Full Threatened - The water quality is presently adequate to maintain designated 
uses, but if a declining trend continues, only partial support may be attained in the 
future. 
•	 Partial Support - The water quality has been impaired and the water body is only 
partially meeting the needs for that designated use. Prior to 1999, Partial use support 
.waters were separated into two categories i.e. PartiallMinor and Partial/Moderate. 
Beginning in 1999, Illinois EPA combined the two Partial Support categories into a 
single Partial use support to match the other states in the nation. 
•	 Non-Support - The water quality is severely impaired and not capable of supporting 
the designated use to any degree. 
Use support and level of attainment were determined for aquatic life, recreation, 
swimming, and overall surface water use, using methodologies described in the IEPA's 
Illinois Water Quality Report, (IEPA, 1996, 2000). 
The assessment of swimming use for primary-contact recreation was based on available 
data using two criteria: 1) Secchi disc transparency depth data and 2) Carlson's TSI 
(Carlson, 1977). Finally, in addition to assessing individual aquatic life, recreation, and 
swimming uses, the overall use support of the lake or stream was also assessed. 
Rivers and Streams 
Water body specific information for rivers and streams in the Big Muddy River 
Assessment Area through 1998 is presented in the 2000 report by the IEPA (2000). 
Water body specific information includes subwatershed boundaries (see figure 2-1), year 
assessed, assessment level (monitored or evaluated), designated uses (overall use, fish 
consumption, aquatic life, swimming, secondary contact, and public water supply), and 
causes and sources of impairment. 
Use Support 
The Big Muddy River Assessment Area has a total of3,246 river miles. Ofthese 3,246 
river miles, 934 miles (28.77%) have been assessed by the IEPA up to the 1998 cycle 
(!EPA, 2000). Table 2-6 shows the overall use support, fish consumption, and swimming 
for the rivers and streams assessed. Overall stream use was classified as full support for 
12.2% of the streams, and the partial use supports for 54.0% of the river miles assessed. 
Aquatic life use support for the rivers and streams was found to be exactly as that for 
overall use support (Table 2-6, IEPA, 1998a, 2000). Six segments of river water assessed 
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(36.85 river miles) are used for public water supply. The IEPA (I 998b) rated river and 
stream water quality in this watershed as good and fair conditions. 
Table 2-6. Designated Use Support for Rivers and Streams in the Big Muddy River 
Assessment Area (Illinois EPA, 2000) 
Overall uses' Fish consumption Swimming 
Percent Percent Percent 
River ofassessed River ofassessed River of assessed 
Use support miles miles miles miles Miles miles 
Full 113.81 12.2 74.17 75.6 46.96 32.1 
FulIJthreatened NA NA NA NA NA NA 
Partial 504.60 54.0 NA NA 99.37 67.9 
Nonsupport NA NA NA NA NA NA 
Not evaluated 315.66 
934.07 
33.8 
100.0 
23.95 
98.12 
24.4 
100.0 
NA 
146.33 
NA 
100.0Total 
Note: •Aquatic life use support is exactly the same as overall use support. 
NA indicates not applicable or available. 
Causes of Less than Full Support 
Table 2-7 shows the causes of use impairment for rivers and streams (33 waterbodies) not 
fully supporting the designated uses. Not-fully-supporting causes include metals and 
nutrients (nitrogen and phosphorus). Other causes are organic enrichment/low dissolved 
oxygen and siltation. 
Sources of Less than Full Support 
Table 2-8 shows the sources ofuse impairment for rivers and streams in the Big Muddy 
River Assessment Area not fully supporting the designated uses. The sources are mainly 
from agricultural activities that are crop related and grazing related. The other main 
sources are from resource extractions (minings and tailings). 
Additional water quality summary information for the river basin is available in a series 
of33 fact sheets that can be obtained in the IEPA report (1996) and on the IEPA's 
homepage at www.epa.state.il.uslwater/water-quality. 
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Table 2-7. Causes of Use Impairment for Rivers and Streams in Big Muddy River Assessment Area 
(Source: lllinois EPA, 2(00) 
Segment namelID· miles Orsan. Metals 
Cya­
nide 
FJuo­
ride 
Su1­
fates 
Phos­
phoros 
Nitro­
.en pH 
Sil­
tation 
Org­
enr. TOS 
Flow 
alt. 
Hab. 
alt. SS 
Big Muddy RIN 01-12.005 
Big Muddy RIN 13-5.785 
Big Muddy RIN 23-6425 
Big Muddy RIN-99-7.885 
Big Muddy RIN 07-862 
BigMuddyRIN 16-2.96 
Big Muddy RIN 08-37.6 
Snow CreekINL 01-9.6 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
NA 
NA 
Y 
Y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
NA 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
y 
NA 
Y 
y 
y 
y 
y 
NA 
NA 
y 
NA 
NA 
NA 
NA 
y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
NA 
Buck CreekINZU-6.09 NA NA NA NA NA NA NA Y NA NA y NA NA NA 
Big Muddy RIN 06-6.83 
Big Muddy RIN 20-7.83 
Andy CreekINZN 13-9.79 
NA 
NA 
y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
NA 
Y 
Y 
NA 
NA 
NA 
Y 
Y 
NA 
NA 
NA 
y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
NA 
NA 
IV,
-IV 
Big Muddy R.IN 12-7.97 
Big Muddy R.INNI4-3.15 
Big Muddy R.IN 17-9.93 
Big Muddy R.IN 18-3.54 
Cedar CreeklNA 01-3.98 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
NA 
Y 
Y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
Y 
NA 
NA 
NA 
NA 
y 
NA 
NA 
Y 
NA 
y 
NA 
NA 
Y 
NA 
y 
NA 
NA 
Y 
Y 
y 
Y 
Y 
Y 
Y 
y 
NA 
NA 
NA 
Y 
y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
NA 
Y 
Y 
Cave CreeklNAC 01-8.91 NA NA NA NA NA NA NA NA NA Y NA NA NA NA 
Crab Orchard Ck.1ND 01-9.6 NA Y NA NA Y Y Y NA Y Y NA NA NA Y 
Crab Orchard Ck.1ND 02-1.93 NA Y NA NA NA y y NA NA y NA Y NA NA 
Crab Orchard Ck.1ND 11-0.95 NA NA NA NA NA NA NA NA Y Y NA NA NA NA 
Crab Orchard Ck.1ND 13-2.63 NA NA NA NA NA y y NA NA Y NA NA NA NA 
Crab Orchard Ck.1ND 04-11.29 NA Y NA NA Y NA NA Y y y y NA NA Y 
Crab Orchard Ck.1ND 08-2.64 NA NA NA NA NA NA NA NA NA Y NA NA Y NA 
Crab Orchard Ck.1ND 10-3.56 NA NA NA NA NA NA NA NA NA y NA NA NA NA 
Crab Orchard Ck.1ND 14-2.21 NA NA NA NA Y NA NA NA NA y NA NA Y NA 
Little Crab Orch.INDAOI-12.21 y y NA NA N NA NA NA NA Y NA NA Y NA 
Piles ForklNDB 03-7.oJ y NA NA NA NA NA NA NA NA y NA NA Y NA 
Little ('>Tassy Ck./NDDAOl-4.53 
Little Muddy RINE 04-38.73 
Little Muddy RINE 06-7.77 
Little Indian Ck.INEF-7.5 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
y 
y 
NA 
NA 
NA 
y 
NA 
NA 
NA 
y 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
NA 
NA 
Y 
y 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
NA 
NA 
Y 
Y 
Y 
Y 
NA 
NA 
NA 
NA 
White Oak CreekINEF-6.38 NA NA NA NA NA Y Y NA NA NA Y NA NA Y 
Table 2-7. Concluded 
Cya- Fluo- Sul- Phos- Nitro- Sil- Org- Flow Hab. 
SCll.ment name/IO - miles Organ. Metals nide ride fates pharus Ben pH tation enr. TDS alt. alt. SS 
Puncheon Creek.1NE 01-7.21 NA Y NA NA NA NA NA NA NA Y NA NA y NA 
Little Muddy RINE 03-8.66 NA Y NA NA NA Y Y NA NA NA NA NA NA y 
Little Muddy RINE 05-15.46 NA Y NA NA Y Y Y Y Y Y Y NA Y Y 
Reese CreekINEB 01-4.28 NA NA NA NA NA Y Y NA Y y NA NA NA NA 
Reese CreekINEB-DQ-A2-4.12 NA NA NA NA NA Y Y NA Y Y NA NA NA NA 
Hurricane CreekINF 01-10.48 y y NA NA Y NA NA NA NA NA NA NA Y NA 
Pond CreeklNG 01-5.4 NA Y NA NA Y NA NA NA NA NA y NA NA NA 
Pond CreeklNG 02-17.17 NA Y NA NA NA Y Y Y Y y NA NA NA Y 
Lake CreeklNGA-Q2-9.3 y y NA NA NA NA NA NA NA y NA NA Y NA 
Bear CreeklNGAA-11.63 NA y NA NA NA NA NA Y NA NA NA Y NA NA 
Middle Fork Big Muddy River NA y NA NA NA Y Y NA Y Y NA NA NA Y 
(MFBMR)INH 06-12.59 
MFBMRlNH0718.59 NA Y NA NA NA NA NA Y NA NA NA NA Y NA 
MFBMRINH 26-9.21 NA Y NA NA NA Y Y Y Y Y NA NA Y NA 
N,
-
Sugar Camp Ck.INHH·13.21 NA Y NA NA NA Y Y NA NA Y NA NA Y NA 
w Tilley CreekINHBA-5.28 NA NA NA NA NA NA NA Y NA NA Y NA NA Y 
Casey ForkINJ 10-11.82 NA Y NA NA NA NA NA NA NA Y Y NA NA NA 
Casey ForkINJ 04-3.49 NA Y NA NA NA NA NA NA NA Y NA NA NA NA 
Casey ForkINJ 28-8.33 y y NA NA NA Y Y NA Y NA NA NA NA NA 
Sevenmile CreekINJC-1 0.21 NA NA NA NA NA NA NA NA NA Y NA NA y NA 
Rayse CreekINK 01-8.36 NA Y NA NA NA Y Y Y Y y NA NA NA Y 
Rayse CreekINK 02-19.22 NA NA NA NA NA Y Y NA NA Y NA NA NA NA 
Prairie CreekINZM 01-12.74 NA NA NA NA Y NA NA NA NA NA y NA NA NA 
Note: Organ. - priority organics, 0{l;. eur. ­ organic enrichmentllow dissolved o"ygen, IDS ­ salinity/total dissolved solids/chloride, 
Flow all. - flow alternation, abo all. - habitat alternation, 55 ­ suspended solids, NA ­ not applicable or available, 
Y - cause of lInpamnenl. 
Table 2-8. Sources of Use Impairment for Rivers and Streams in Big Muddy River Assessment Area 
(Source: lllinois EPA, 2(00) 
Segment name/IO - miles Ind. Muni. 
Crop 
prod. 
Pas· 
ture Aqua. 
Ani. 
mgt. Drb. 
Mi­
ning Petro. 
Tail­
lings 
Acid 
mine 
Hyd.l
hab. Chen. 
Flow 
Res. 
Big Muddy RIN 01-12.005 NA NA Y NA NA NA NA Y NA NA NA NA NA NA 
Big Muddy R.IN 13-5.785 
Big Muddy RIN 23-6.425 
Big Muddy R.IN-99-7.885 
Big Muddy R.IN 07-8.62 
Big Muddy RIN 16-2.96 
Big Muddy RIN 08-37.6 
Snow CreekINL 01-9.6 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
y 
Y 
Y 
y 
Y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
NA 
Y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Buck CreekINZU-6.09 NA NA NA NA NA NA NA Y NA Y NA NA NA NA 
IV,
-.,. 
Big Muddy RIN 06-6.83 
Big Muddy R.IN 20-7.83 
Andy CreekINZN 13-9.79 
Big Muddy R.IN 12-7.97 
Big Muddy RIN NI4-3.15 
Big Muddy R.IN 17-9.93 
Big Muddy R.IN 18-3.54 
Cedar CreekINA 01-3.98 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
y 
NA 
Y 
Y 
NA 
Y 
NA 
Y 
y 
Y 
Y 
Y 
Y 
Y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
NA 
y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
Y 
Y 
NA 
NA 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Cave CreekINAC 01-8.91 NA NA Y NA Y NA NA NA NA NA NA NA NA NA 
Crab Orchard CklND 01-96 y y y NA NA NA Y Y NA NA NA NA NA NA 
Crab Orchard CklND 02-1.93 NA NA NA NA NA NA NA NA NA NA NA Y NA Y 
Crab Orchard CklND 11-0.95 NA NA Y NA NA NA NA Y NA NA NA NA NA NA 
Crab Orchard CklND 13-2.63 NA Y Y NA NA NA NA Y NA NA NA NA NA NA 
Crab Orchard CklND 04-11.29 NA NA y y NA NA NA Y NA NA NA NA NA NA 
Crab Orchard Ck.1ND 08-2.64 NA NA Y NA NA NA NA Y NA NA NA NA NA NA 
Crab Orchard CklND 10-3.56 NA Y Y NA NA NA Y NA NA NA NA NA NA NA 
Crab Orchard CklND 14-2.21 NA Y Y NA NA NA Y NA NA NA NA NA NA NA 
Little Crab Orch.INDAO 1-12.21 NA NA Y Y NA NA Y NA NA NA NA NA NA NA 
Piles ForklNDB 03-7.01 NA NA NA NA NA NA Y NA NA NA NA NA NA NA 
Little Grassy Ck./NDDAOI-4.53 NA NA Y NA Y NA NA NA NA NA NA NA NA NA 
Little Muddy RINE 04-38.73 
Little Muddy RINE 06-7.77 
Little Indian Ck.INEF-7.5 
NA 
NA 
NA 
Y 
NA 
Y 
Y 
y 
Y 
NA 
NA 
Y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
NA 
y 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
White Oak CreekINEF-6.38 NA NA NA y NA NA NA Y NA NA NA NA NA NA 
Table 2-8. Concluded 
Crop Pas- Ani. Mi- Tail- Acid HydJ Flow 
Segment name/lD - mi les Ind. Muni. prod. ture Aqua. mgt. Urb. ning Petro. lings mine hab. Chen. Res-
Puncheon Creek.1NE 01-7.21 NA NA Y NA NA Y NA NA NA NA NA NA NA NA 
Little Muddy RINE 03-8.66 NA NA Y NA NA NA NA Y NA NA NA NA NA NA 
Little Muddy RINE 05-15.46 NA Y Y NA NA NA NA Y NA NA NA Y Y NA 
Reese CrookINEB 01-4.28 NA Y Y NA NA NA NA NA NA NA NA NA NA NA 
Reese CreekINEB-DQ-A2-4.12 NA y Y NA NA NA NA NA NA NA NA NA NA NA 
Hurricane CreekINF 0 I-I 0.48 NA Y Y Y NA NA NA Y NA NA NA NA NA NA 
Pond CrookJNG 01-5.4 NA NA Y NA NA NA NA NA Y NA NA NA NA NA 
Pond CrookJNG 02-17.17 NA NA Y NA NA NA NA NA Y NA NA NA NA NA 
Lake CreekJNGA-02-9.3 NA NA Y NA NA NA NA Y NA NA NA NA NA NA 
Bear CrookJNGAA-I 1.63 NA NA y y NA NA NA Y NA NA NA NA NA NA 
Middle Fork Big Muddy River NA y Y NA NA NA NA Y NA NA NA NA NA NA 
(MFBMR)/NH 06-12.59 
MFBMRlNH0718.59 NA NA Y Y NA NA NA NA NA NA NA NA NA NA 
MFBMRINH 26-9.21 NA Y Y NA NA NA NA Y Y Y NA NA NA NA 
Sugar Camp Ck./NHH- I3.2 I NA NA Y NA NA NA NA NA NA NA NA NA NA NA 
N
•	 Tilley CrookJNHBA-5.28 NA NA Y Y NA NA NA Y NA y y NA NA NA
-V>	 Casey ForkJNJ 10-11.82 NA NA Y NA NA NA NA NA NA NA NA NA NA NA 
Casey ForkJNJ 04-3.49 NA NA y NA NA NA Y NA NA NA NA NA NA NA 
Casey ForkJNJ 28-8.33 y y y NA NA NA NA NA NA NA NA NA NA NA 
Sevenmile CreekJNJC-IO.21 NA NA Y Y NA NA NA NA NA NA NA NA NA NA 
Rayse CrookINK 01-8.36 NA NA Y NA NA Y NA NA NA NA NA NA NA NA 
Rayse CrookINK 02- I9.22 NA NA Y NA NA Y NA NA NA NA NA NA NA NA 
Prairie CreekJNZM 01-12.74 NA NA Y NA NA NA NA Y NA NA NA NA NA NA 
Notes:	 ill - segment identifier, R - River, Ind. - Industrial poll sources, Muni. - Municipal point sources, Crop prod. - Crop production related sources 
Aqua. - aquaculture, Ani. mgt. - animal holdinw'management areas, Um. - Uman runoff/storm sewers, Mining - surface or subsurface mining, 
Petro. - petroleum activities, Tailings - mill or mine tailings, Acid mine - acid mine drainage, Hyd./hab. - Hydrologiclhabitat modification, 
Chan. - Channelization, Flow reg. - Flow regulation/modification, NA - not applicable, Y - Source of impairment. 
Trends in River and Stream Water Quality 
Another way to examine water quality is through trends of physical, chemical, and 
biological characteristics from long-term data evaluation. The IEPA analyzed rivers and 
streams using the Seasonal Kendal1 trend analysis on selected ambient stream assessment 
stations throughout the state. 
During a l4-year time span, the Illinois EPA col1ected data at 40 stations for the water 
quality parameters such as specific conductance, dissolved oxygen (DO), total suspended 
solids (TSS), nitrite/nitrate nitrogen, total ammonia nitrogen, pH, and total phosphorus 
(TP). Eleven of these stations fal1 within the Big Muddy River Assessment Area and can 
be examined for the trend ofwater quality. The results are shown in Table 2-9. Specific 
conductivity, DO, TSS, and TP for all or most stations showed no trends. An upward 
trend in pH units was detected at all 11 stations. A downward trend in concentrations of 
nitrite/nitrate nitrogen and total ammonia nitrogen occurred at 5 stations. 
Lakes and Reservoirs 
Rivers, streams, and inland lakes are vital resources of a basin needed for economic and 
social well-being. Most public-owned lakes with 20 acres or more in surface area have 
been assessed by the IEPA's Volunteer Lake Monitoring Program. There are 461 lakes 
covering a total area of 41,060 acres in the Big Muddy River Assessment Area. Of the 
461 lakes in the assessment area, 32 lakes with a total surface area of 195.5 acres (32.6 
percent) have been assessed for the Illinois Water Quality Report, 2000 Update (IEPA, 
2000 
Use Support 
Table 2-10 shows the overal1 use support for the 32 lakes studied in the assessment area. 
The IEPA (2000) used the aquatic life impairment index (ALI) and the recreation use 
impairment index (RUI) to arrive at these conclusions. 
The degree of use support was determined for individual lake by assessing the overal1 
use, aquatic life, recreation, swimming, fish consumption use, and drinking water supply 
(Table 2-10). Overall use support for the 32 lakes assessed was classified as: ful1 support 
for 6 lakes, partial use support for 17 lakes, and not assessed for designated use for 9 
lakes. 
Causes of Less than Full Support 
Table 2-11 shows the causes ofuse impairment for the three assessed lakes in the Big 
Muddy River Assessment Area "not fully supporting uses." The main causes are 
nutrients, suspended solids, organic enrichmentllow DO, and siltation. The magnitude 
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Table 2-9. Trends of Stream Water Quality in the Big Muddy River Assessment Area 
IEPA Drainage Specific Total suspen­
code
 Location area, mile2 conductance H ded solids
 
N08
 Big Muddy River near Mt. Vernon 72 - - + 
Nil Big Muddy River near Plwnfield 794 + = + = 
-
+ 
NI2 Big Muddy River near Murphysboro 2,169 = = + = = = + 
NAOI Cedar Creek near Alto Pass 35 = = + 
NDOI Crab Orchard Creek near Carbondale 272 = = + 
ND04 Downstream of Crab Orchard Lake 201 = = +
 
NE05 Little Creek near Elkville 213 = = +
 
NG02 Pond Creek near Frankfort 33 = = +
 
~NH06 Middle Fork near Benton 152 = + = 
- -
= 
NJ07 Casey fork near Mt. Vernon 88 = + + = 
-
= 
~NKOI Rayse Creek near Waltonville 88 = + = = = 
IV Note. N021Na, - nitrite/nitrate, = indicates no trend, + indicates upward trend, - indicates downward trend. ,
-..J 
Table 2-10. Use Support, Trophic State, and Trend for Lakes Studied in the Big Muddy River Assessment Area 
(Illinois Environmental protection agency, 1998a, 2000) 
Lake name (code) - acres 
Arrowhead Lake (RNZX) - 30 
Ashley Reservoir (RNZB) - 18 
Lake Benton (RNO) - 67.6 
Campus Lake (RNZH) - 40 
Carbondale Cily R. (RNl) - 135.6 
Cedar Lake-Jackson (RNE) - 1800 
Chautauqua Lake (SNA) - 77 
Christopher Lake-New (RNS) - 43.2 
Crab Orchard Lake (RNA) - 6965 
Devils Kitchen Lake (RNJ) - 810 
Du Quoin Lake (RNG) - 244 
Elkville Reservoir (RNT) - 58.5 
Green River Lake (RNZJ) - 37 
N	 Lake Hamilton (RNW) - 34.0 
Herrin Lake-New (RNZC) -46.1 
-00 
, 
Herrin Reservoir -Old (RNZD) - 51.3 
Lake Jaycees (RNU) - 105 
Johnston City Lake (RNZE) - 64 
Little Cedar Lake (RDZM) - 70 
Little Grassy Lake (RNK) - 1000 
Marion Reservoir (RNL) - 220 
Midland Hills Lake (RNZV) - 13 
Miller Lake (RNZI) - 131 
Lake Moses (RNN) - 169.6 
Lake Murphysboro (RND) - 143 
Rend Lake (RNB) - 18,900 
Sesser Lake (RNX) - 42.5 
Spring Arbor Lake (RNZG) - 100 
Thompson Fishing Lake (RNZO) - 20 
W. Frankfort Lake New (RNQ) - 214 
W. Frankfort Res.-Old (RNP) -146 
Zeigler (Franklin Co) (RNY) - 54.8 
Use support 
Fish Trophic 
Recre- Aquatic consump- Swim­ state Trophic· 
Overall ation life tion min index state Trend·· 
P P P X P X 63 E NA 
P P P X P X 73 H F 
P N F X P X 73 H F 
P P F F P X 62 E F 
P P F X P X 79 H F 
F NA F N F F 54 E F 
P P F X P X 72 H NA 
X X X X F X 67 E NA 
P N F P P X 76 H F 
F F F X F X 43 M F 
P P F X N X 73 H F 
X X X X X X 80 H NA 
F P F X F X 70 E F 
X X X X X X 67 E NA 
P P F X P X 58 E NA 
X X X X X X 65 E NA 
P P F X P F 62 E NA 
X X X X X X 74 H NA 
P P P X P F 71 H F 
F F F X F X 55 M F 
F P F F P F 61 E F 
P P F X P X 71 H F 
X X X X X X 50 E NA 
X X X X X X 64 E NA 
P P F X P F 66 E + 
P P P F P F 61 E + 
P P F X P X 64 E NA 
F F F X F X 60 E F 
X X X X X X 64 E NA 
P N F X N X 77 H F 
P P F X P X 67 .E F 
X X X X X X 76 H NA 
Note: F - full support, P - partial support, N - nonsupport, X - not assessed for a particular designated use, NA - not applicable; 
• Lake trophic status: 0 - oligotrophic, M - mesotrophic, E - eutrophic, H - hypereutrophic.
 
•• Water qualily trend: (+) - improving, (-) declining, (=) - stable, (F) - fluctuating.
 
Table 2-11. Causes of Use Impairment for Lakes in Big Muddy River Assessment Area 
(Source: Illinois EPA, 2000) 
Lake name Organ. PCB Metals 
Mer­
cury 
Nutri­
cots 
Phos­
phorus 
Nitro­
gen 
Nit­
rates pH 
Sil­
tation 
Org­
eor. SS 
Nox. 
plants 
Exc. 
al~ae 
Arrowhead Lake NA NA NA NA NA Y Y NA NA Y NA NA Y NA 
AsWey Reservoir NA NA NA NA NA Y Y NA NA Y Y Y Y NA 
Lake Benton NA NA NA NA NA Y NA NA Y Y NA Y NA Y 
Campus Lake y NA NA NA NA NA Y NA NA NA Y NA NA Y 
Carbondale City Reservoir y NA NA NA NA Y Y NA NA NA NA NA NA Y 
Cedar Lake-Jackson County y NA Y Y NA NA Y NA NA Y Y NA NA NA 
Chautauqua Lake NA NA NA NA NA Y Y NA NA NA NA NA NA Y 
Crab Orchard Lake y y NA NA NA Y Y NA NA Y Y Y NA Y 
Du Quoin Lake NA NA NA NA NA Y Y NA NA NA NA NA NA Y 
Herrin Lake-New NA NA NA NA NA NA NA NA NA Y NA NA NA Y 
Lake Jaycees NA NA Na NA y NA Y NA NA Y NA Y Y NA 
Little Cedar Lake NA NA NA NA Y Y Y NA NA Y Y Y NA Y 
Midland Hills Lake NA NA NA NA Y Y Y NA NA Y NA NA Y NA 
tv,
-
Lake Murphysboro 
Rend Lake 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
Y 
NA 
Y 
NA 
NA 
NA 
NA 
NA 
Y 
Y 
Y 
Y 
NA 
NA 
NA 
Y 
Y 
NA 
\0 Sesser Lake NA NA NA NA Y Y Y Y NA Y NA Y Y Y 
w. Frankfort Lake New NA NA Na NA Y Y NA NA Y y NA Y NA Y 
W. Frankfort Res.-Old NA NA NA NA Y Y Y NA NA Y NA Y NA Y 
Note: Organ. - priority organics, PCB - polychlorinated biphenyls, Or!\: ern. - enrichment/low dissolved oxygen, 55 ­ su~nded solids, 
Nox. Plants - noxious aquatic plallts, Ex. Algae - exceSSiVe alga growth/chlorophyll G, NA - not applicable or ava· able, 
Y - cause of impairment. 
of impairment for each cause: threatened (T), high (H), moderate (M), and slight (S) are 
no longer used by the IEPA (2000). 
Sources of Less than Full Support 
Table 2-12 shows the sources of use impairment for the 18 assessed lakes in the Big 
Muddy River Assessment Area "not fully supporting uses." The magnitude of 
impairment for each source: threatened (T), high (H), moderate (M), slight (S), also are 
not be used by the IEPA (2000). The major sources of lake impairments are due to 
agriculture, crop related sources, irrigated crop production, contaminated sediment, on­
site wastewater systems, hydraulic and habitat modifications, and forest/grassland! 
parkland. 
Trophic Status 
The trophic state index (TSI) and trophic state condition ofthe assessed lakes are also 
listed in the Illinois Water Quality Report, 1998 Update (IEPA, 1998a). The trophic state 
index values for lakes assessed ranged from 43 for Devils Kitchen Lake (mesotrophic) to 
82 for Crab Orchard Lake (hypereutrophic) (IEPA,1998a). Trophic state conditions for 
all 32 lakes are classified as either mesotrophic, eutrophic, or hypereutrophic (Table 2­
10). As shown in Table 2-10, 12 lakes are hypereutrophic; 18 lakes are eutrophic; and 
two lakes are mesotrophic. 
Table 2-10 also shows that the trend in lake water quality for 16 lakes are fluctuating. 
Two lakes are improving. The other 14 lakes are not evaluated. 
Targeted Watershed Approach 
Water quality conditions can also be examined from a watershed perspective. The 
IEPA's watershed monitoring program is known as the Targeted Watershed Approach. 
Following is an excerpt from GIS Technology Support for the Targeted Watershed 
Approach by Sinclair et al. (1996). 
"The Targeted Watershed Approach (TWA) was developed to established a framework 
for prioritizing Bureau of Water program activities with targeted watersheds... " 
"The TWA was conceived and developed primarily to facilitate water quality 
management planning. Objectives for the utilization of this approach are: 
•	 Identify watersheds with the most critical water quality problems and direct programs 
and resources to the solution of those problems. 
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Table 2-12. Sources of Use Impairment for Lakes in the Big Muddy River Assessment Area 
(Source: lllinois EPA, 2(00) 
Muni.- Grn- Land Urb. Res. Land Shore High. Cont. Natu- Rec. Water- Lake For.! 
Lake name point Crop zing Dev.. run. extra. Disp.. mod. runoff sed. raJ activo fowl fert. 8ra. 
Arrowhead Lake Na Y Y NA NA NA NA NA NA NA NA NA NA NA NA 
Ashley Reservoir NA NA NA NA NA NA NA NA Y NA NA NA NA Yy 
Lake Benton NA y NA Y Y NA Y Y NA NA NA NA NA NA Y 
Campus Lake NA NA NA NA Y NA NA NA NA NA NA NA Y NA Y 
Carbondale City Reservoir NA y Y NA NA NA NA NA NA Y NA NA NA NA Y 
Cedar Lake-Jackson County NA y Y NA NA NA NA Y NA Y Y NA NA NA Y 
Chautauqua Lake NA y NA NA NA NA NA NA NA NA NA NA Y NA NA 
Crab Orchard Lake NA Y NA NA NA Y Y NA Y NA Y Y NA Yy 
Du Quoin Lake NA y NA NA NA NA Y NA NA NA NA NA NA NA y 
Herrin Lake-New NA y NA NA NA NA NA Y NA NA Y NA NA NA Y 
Lake Jaycees NA y NA NA Y NA NA Y NA NA NA NA NA NA NA 
Little Cedar Lake NA Y NA NA NA NA NA NA NA NA NA NA NA NAy 
Midland Hills Lake NA NA NA NA NA NA Y NA NA NA NA YNA NA NA NA 
N, Lake Murphysboro NA NA Y NA NA NA NA Y NA NA NA NA NA Y Y 
N y y y
-
Rend Lake NA Y Y NA Y Y Y NA Y NA NA Y 
Sesser Lake NA NA Y NA NA NA NA NA NA Y NA NA NA NA Y 
W. Frankfort Lake New NA y Y Y Y NA Y Y NA NA NA NA NA NA NA 
W. Frankfort Res.-old NA y Y NA NA NA NA Y NA NA NA NA NA NA NA 
Note:	 Muni.point - municipal point sources, Crop - crop related sources, Grazing - pasture/range land grazing, Land dev. - land devel~ment, 
Urb. run. - urban runoff/storm sewers, Res. Extra. - resource extraction (mining, tailing), Land disC' -land disposal/septic :Jstem lazardous waste, 
Shore mod. - lake shoreline erosion and/or streambank modificationldestabilizalJon, H~I runoff - llt,hway mamtenance an runoff, 
Cont.sed. - contaminated sediments, Roo. activo - recreation and tourism activities, L e fert. -lake ertihzation 
For.lgra. - forest/grassland/parkland, NA - not applicable or available, Y - source of impainnent.. 
•	 Direct programs and resources to those watersheds are considered to have the highest 
potential for improvement based on the State's Biological Stream Characterization 
(ESC) process, and other factors. 
•	 Protect existing high-quality water resources considered to be threatened (i.e., those 
waters displaying declining water quality trends but still fully supporting overall use 
attainment). 
•	 Integrate point and nonpoint source programs activities. " 
Streams 
For streams, the TWA has four watershed priority categories from highest (priority 1) to 
lowest (priority 4). Table 2-13 breaks down the four categories of prioritization in the 
TWA. 
There were 150 river segments monitored for water quality in the Big Muddy River 
Assessment Area (lEPA, 2000). Seventeen river segments in the assessment area were 
evaluated with TWA(lEPA, 1998c) River name, watershed identifier [corresponding to 
the water body identifier in the Illinois Water Quality Report (lEPA, 1996)], priority, and 
significant source of impairment are shown in Table 2-14. As shown in Table 2-14, eight 
river segments are classified as Priority 1.0; 7 segments are Priority 1.1; one river 
segment each is classified as Priority 2.0 and Priority 3.0. 
Inland Lakes 
In Illiqois, inland lakes were prioritized into three categories from highest (priority 1) to 
lowest (priority 3) based on the criteria listed in Table 2-13. 
Program priorities for 19 inland lakes and reservoirs in the Big Muddy River Assessment 
Area are presented in Table 2-15. In Table 2-15, Priority 1.0 indicates that the lake can 
be restored; and for the definitions ofPriority 2 and 3, see Table 2-13. The table also 
includes use support 303(d) list, and water quality improvement potential. 
Nineteen lakes in the assessment area were evaluated with TWA. Table 2-15 indicates 
that eight lakes are Priority 3.0; five lakes are Priority 1.1; four are Priority 2.0; and two 
are Priority 1.0. 
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Table 2-13. Prioritization of Targeted Watersheds 
(Source: Illinois EPA, 1997) 
A. Streams 
Category* Criteria 
Priority 1 - "A" rated streams based on BSC 
- Streams identified as "Threatened" in 305(b) 
- State Protected Streams 
Streams with Full Drinking Water Use 
or SDWA MCL violations 
303(d) waters 
Illinois Waterway upstream and inclusive ofLake Peoria 
Priority 2 - Illinois Waterway downstream ofLake Peoria 
Streams with high potential for improvement 
(Rank I, 2, or 3 based on potential index of biotic integrity) 
- Partial Drinking Water Use Support Streams 
Priority 3 - Streams with lower potential for improvement 
(Rank 4 or 5 based on potential index ofbiotic integrity) 
Priority 4 - Streams with suspected nonpoint source impacts 
based on an evaluated level of assessment. 
Note: *Priorities 1-3 include point source impacts, combination point/ and 
nonpoint source, and nonpoint only, Priority 4 is nonpoint source only 
B. Lakes 
Priorit Criteria 
Priority 1 All Full Overall Use Support Lakes 
All PWS Lakes with Full Drinking Water Use 
Support or SDWA MCL Violations 
All 303(d) Lakes 
- All Oligotrophic Lakes 
- All Two-Tiered Fisher Lakes 
Priority 2 - All PartiallMinor or PartiallModerate Drinking 
Water Use Support Lakes 
- Lakes with High Lake Improvement Potential 
Not meetin an of the Priorit 1 Criteria 
Priority 3 - Lakes with Moderate Lake Improvement 
Potential not meeting any of the Priority 1 
or Priority 2 Criteria 
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Table 2-14. Stream Priorities for Targeted Watershed Approach 
(Source: Illinois Environmental Protection Agency, 1997) 
Subwatershed name 
Big Muddy River 
Big Muddy River 
Big Muddy River 
Big Muddy River 
Big Muddy River 
Big Muddy River 
Big Muddy River 
Big Muddy River 
Big Muddy River 
Big Muddy River 
Puncheon Creek 
Little Muddy River 
Reese Creek 
Hurricane Creek 
Casey Fork 
Casey Fork 
Rayse Creek 
Watershed 
Identifier Se ment 
ILNOI N99 
ILNIO N06 
ILNIO N20 
ILNII TNOI 
ILNII Nll 
ILNII N04 
ILNI2 N 12 
ILNI4 N 17 
ILNI4 N 18 
ILNI4 N 19 
ILNE04 NEIOI 
ILNE05 NE05 
ILNEBOI TN IS 
ILNFOI NFOI 
ILNJ07 NJ 14 
ILNJ07 NJ07 
ILNKOI NKOI 
Source of 
Priorit im airment 
2.0 NPO 
3.0 P 
l.l NP 
U NP 
l.l NP 
l.l NP 
1.0 NP 
1.0 NPO 
1.1 NP 
l.l NP 
1.0 NPO 
1.0 NP 
1.0 NPO 
1.0 NP 
1.0 NPO 
l.l P 
1.0 NPO 
Note: NPO - nonpoint source impacts only, 
P - point source impacts, 
NP - nonpoint and point source impacts. 
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Table 2-15. Lakes Evaluated for Targeted Watershed Approach 
(Source: llIinois Environmental Protection Agency, 1997) 
Lake name 
Zeigler Reservoir 
Cedar Lake 
Little Cedar Lake 
Marion Reservoir 
Campus Lake 
Carbondale City Reservoir 
Spring Arbor Lake 
Devils Kitchen Lake 
Little Grassy Lake 
Herrin Lake-New 
Christopher Lake-New 
Elkville Reservoir 
Duquoin Lake 
Lake Moses 
West Frankfort-New 
West Frankfort-Old 
Miller Lake 
Lake Jaycees 
Ashley Reservoir 
303(d) Public water Improvement 
WSID Priorit list su I use Potential 
ILNII 
ILNAOI 
ILNAOI 
ILND04 
ILNDBOI 
ILNDBOI 
ILNDCAOI 
ILNDDOI 
ILNDDAOI 
. ILNDJOI 
ILNE04 
ILNE05 
ILNEBOI 
ILNH06 
ILNHBOI 
ILNHBOI 
ILNJ07 
ILNJ07 
ILNKOI 
2.0 NA 
1.1 Yes 
1.1 NA 
2.0 NA 
2.0 NA 
3.0 NA 
3.0 NA 
1.0 NA 
3.0 NA 
1.0 NA 
3.0 NA 
3.0 NA 
3.0 NA 
3.0 NA 
3.0 NA 
2.0 NA 
1.1 NA 
1.1 NA 
1.1 NA 
NA 
Partial 
Full 
NA 
NA 
NA 
NA 
NA 
NA 
Full 
NA 
NA 
NA 
NA 
NA 
NA 
Full 
Full 
Fill 
High 
High 
NA 
Medium 
High 
Medium 
Medium 
NA 
Medium 
NA 
Medium 
Medium 
Medium 
Medium 
Medium 
High 
NA 
Medium 
NA 
Note: NA indicates not available or applicable. 
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Hazardous and Toxic Waste 
Generation and Management 
This section of the Area Assessment examines sites within the Area that may contain 
environmental contaminants, and manufacturing facilities that may emit pollutants. The 
aim of the report is to help major stakeholders develop goals and strategies for the use 
and protection of natural resources in Areas where Ecosystem Partnerships have been 
formed. 
The report draws upon the following environmental databases as resource material: 
• Historical Hazards (HH) 
• Surface Impoundment Inventory (SII) 
• Landfills Database 
• Superfund 
• Toxics Release Inventory (TRI) 
Assessment of Sites in the Region 
Specific potential sources of waste generation and disposal in the Big Muddy River Area 
are discussed below. See the map, Figure 2-3, for geographic locations of these sites. 
Historical Hazards Database 
There are 15 towns in the Area in the Historical Hazards database (see Table 2-16). Each 
of these towns historically contained one or more industrial facilities which might have 
been a source of pollutants, and which mayor may not still be in operation. 
Surface Impoundments Database 
A surface impoundment is a lined or unlined lagoon used for the storage ofliquids alone 
or mixed with solids, usually uncovered. 
In the Area the Surface Impoundment Inventory shows 309 surface impoundment sites 
with a total of 481 impoundments. Of these sites, six are agricultural, 17 are industrial, 89 
are municipal, and 197 are mining. 
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Figure 2-3. Sites of Possible Environmental Concern in the Big Muddy River Area 
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Table 2-16. Historical Hazards Towns in the Big Muddy River Area 
Ashley Du Quoin Murphysboro 
Benton Herrin Royalton 
Carbondale Johnston City Sesser 
Carterville Marion West Frankfort 
Christopher Mount Vernon Zeigler 
Superfund Sites Database 
There are 12 Superfimd sites in the Area for 1996 (see Table 2-17). One site is on the 
National Priority List (NPL). 
Landfills Database 
Landfills have been by far the most common means of disposal for solid waste, and 
historically liquid wastes have also been landfilled. There are 116 landfills in the Area­
16 permitted, 99 unpermitted and one "other." The "other" landfill has no information in 
the "permit" and "illegal" columns in the source table. 
TRI Database 
The Toxics Release Inventory (TRI) covers year-by-year releases of chemicals by 
medium from manufacturing facilities to air, land, water, and underground injection, as 
well as transfers of chemicals. Transfers are of six types: to publically owned treatment 
works (POTWs), to treatment, to disposal, to recycling, to energy recovery, and to 
"other" facilities. Other information, most notably on pollution prevention, is also 
contained in the database. 
The chemical industry, as defined by SIC (standard industrial classification) code, was 
the single largest emitter ofTRI chemicals nationwide in 1996 (see Table 2-18). Of the 
21 TRI facilities in the Area, one has a chemical primary SIC code. Duplicate names in 
the table reflect unique TRI ID numbers. Illinois ranked 6th in the country for TRI total 
on- and off-site releases in 1996. 
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Table 2-17. Superfund Sites in the Big Muddy River Area 
EPAID Site Name City NPL Status 
ILD984903195 Ashland Chemical Dix No 
ILD98 I960792 Du Quoin Gas Plant Du Quoin No 
ILD076969914 Essex Group Inc Duquoin No 
ILD980397608 Former Creosote Forest Prod Mt Vernon No 
ILD093746014 Magic Chef Compimy Herrin No 
ILD042665877 Mark Twain Industries West Franklin No 
ILD984903229 Mt. Vernon Car Manufacturing 
Company 
Mount 
Vernon 
No 
ILD98479 I624 Mt. Vernon Muni #3 Mt. Vernon No 
ILD06369897I Perma-treat of Illinois Inc Marion No 
ILD047731 112 Precision National Corporation Mount 
Vernon 
No 
IL8143609487 Sangamo Electric Dump/Crab Orchard 
Nat. 
Carterville Final 
ILD984836684 Tecumseh Management Co. Crab Orchard No 
Table 2-18. TRI Facilities in the Big Muddy River Area 
Bicc Utility Cable 
Co. 
General Tire Inc. Mount Vernon Neon 
Inc. 
Sollami Co. 
Bombardier Motor 
Corp. 
Hicks Oils Pennzoil Prods. Co. Tesa Tape Inc. 
Conquest Marine 
Mfg. Inc. 
Joy Mining 
Machinery 
Penna-treat of 
Illinois Inc. 
Vanex Inc' 
Crownline Boats Inc. Mariah Boats Inc. Primex Techs. 
Curwood Inc. Mariah Boats Inc. Primex Techs. 
Diagraph Corp. Maytag Herrin 
Laundry Prods. 
Royal Fiberglass 
Pools Inc. 
'Chemlcal Pnmary SIC Codes 
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Additional Information 
See the Headwaters Area Assessment, Volume 4 (DNR, 1997), and Vermilion Area 
Assessment, Volume 4 (DNR, 1998) for more detailed information on the databases used 
in this report, and a list of contacts for further information. Alternatively, additional 
information can be obtained from the WMRC GIS Program at One East Hazelwood 
Drive, Champaign, 1L 61820, telephone number 217-333-8940. 
The reader is encouraged to review The Changing Illinois Environment: Critical Trends, 
Volume 5 (ENR, 1994), which provides in-depth background information about waste 
generation and management trends in Illinois. 
References 
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Archaeological Resources in the
 
Big Muddy River Assessment Area
 
Introduction
 
The major river drainages of Illinois have long been the subject of archaeological research. 
This interest stemmed initially from recognition of a rich and complex record of human settlement 
and cultures in and near the major river valleys in the state. However, not all areas within the 
state have an equal distribution of archaeological resources, and even within a single major stream 
drainage, such as the Big Muddy River, archaeological resources can be higWy uneven in their 
distribution. As a result, the investigation of archaeological resources may be concentrated 
disproportionately in a few resource-rich zones, while other reaches of the same drainage receive 
less systematic investigation. Portions of the Big Muddy River drainage have received 
comparatively little archaeological attention in spite ofthe high probability that these areas contain 
abundant prehistoric and historic archaeological resources. The Big Muddy River Assessment 
Area (BMRAA) is relatively extensive and it includes portions ofFranklin, Hamilton, Jackson, 
Jefferson, Johnson, Perry, Union, Washington and Williamson counties. The headwaters of the 
Big Muddy River are in northern Jefferson County, to the north and west of the city of Mount 
Vernon. From Mt. Vernon the river flows southward and westward. It empties into the 
Mississippi River south of Grand Tower near the Jackson-Union county line. This assessment 
area includes the entire main branch of the Big Muddy River and the drainage of the Little Muddy 
River, a major tributary. However, the drainages of another major tributary Beaucoup Creek, 
and a smaller tributary, Kincaid Creek, are excluded from the assessment area. The Big Muddy 
drainage contains a total of approximately 6,074 square kilometers (Hassen and Schroeder 
1987:353). An estimated 4,960 square kilometers are included within the Big Muddy River 
Assessment Area as it is defined for this study. 
The natural environment within the BMRAA is relatively diverse and it can be divided 
rougWy into three parts. The bulk of the upper portion of the drainage, including the Big Muddy 
headwaters, the entire Little Muddy Drainage, and the adjoining uplands are included in the Mt. 
Vernon Hill Country Section of the Southern Till Plains Division (Schwegman et al. 1986:30-32). 
The Southern Till Plains is defined as the portion of Southern Illinois that was covered by Illinoian 
Stage glacial drift. The glacial drift is relatively thin in the Mt. Vernon Hill Country. Usually, it is 
covered by a thin deposit ofWisconsin Stage loess. The underlying bedrock is composed largely 
ofPennsylvanian limestones and sandstones. Several major coal seams are present in these 
deposits, and coal mining has been an important industry in the area for many years. Soils in this 
area are well developed. Frequently, they are clayey and have subsoil clay pan or fragipan layers 
which inhibit drainage. Before Euro-American settlement, the uplands were partially covered 
with wet and mesic prairies. In many poorly drained areas, the vegetation consisted of post oak 
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flatwoods, a sparse, open forest consisting of stunted post oaks (Quercus stellata), blackjack oaks 
(Q. marilandica), and pin oaks (Q. palustris) (Denny 1972:43-45; Schwegman et al. 1986:31). 
Denser forests were present along the larger stream valleys that cut across the uplands. Dominant 
tree species in these forests consisted ofblack oak (Q. velutina), white oak (Q. alba), and shingle 
oak (Q. imbricaria) at well-drained locations and basswood (Tilia americana), sugar maple (Acer 
saccharum), slippery elm (Ulmus rubra), black cherry (Prunus serotina), black walnut (Juglans 
nigra), and white ash (Fraxinus americana), along with various hickories (Carya spp.) and oaks 
(Quercus spp.), at mesic sites (Schwegman et al. 1986:31). In addition to the Little Muddy River, 
the larger tributary streams within the till plains portion of the drainage include Casey Fork, Reyse 
Creek, Middle Fork, Ewing Creek, and Pond Creek. Rend Lake, an Army Corps ofEngineers 
flood control reservoir, was constructed on the Big Muddy within the till plain in Franklin and 
Jefferson counties during the 1960s. 
The southern portion of the BMRAA extends into the northern flank of the Shawnee Hills. 
The rugged, unglaciated Shawnee Hills consist of a dissected upland that contains many steep 
limestone and sandstone bluffs flanking deep stream valleys. Several important tributaries of the 
Big Muddy, including Cedar Creek and Crab Orchard Creek, drain the north flank of the Shawnee 
Hills. Several reservoirs were constructed on these streams. The most recent of these, Cedar 
Creek Reservoir, was built during the mid-1970s. Several earlier reservoirs, including Crab 
Orchard Lake, Little Grassy Lake, and Devils Kitchen Lake, were built on Crab Orchard Creek 
and its tributaries. These reservoirs are managed by the U.S. Fish and Wildlife Service. Most of 
the Shawnee Hills area was forested prior to settlement and because of severe erosion caused by 
19th - and early 20th-century agricultural practices, much of it has been reforested since the Great 
Depression. The historic upland forests consisted primarily ofwhite oak, black oak, and shagbark 
hickory (Carya ovata), while post oak, blackjack oak, scarlet oak (Q. coccinea), and pignut 
hickory (c. glabra) were common on dry ridge slopes. Forests in mesic ravine locations included 
red oak (Q. rubra), beech (Fagus grandifolia), tuliptree (Liriodendron tulipifera), bitternut 
hickory (c. cordiformis), sugar maple, and white ash. In addition to these species, sycamore 
(Platanus occidentalis), Kentucky coffeetree (Gymnocladus dioica), sugarberry (Celtis 
laevigata), and honey locust (Gleditsia tricanthos) were present on the floodplains (Schwegman 
1986:41-44). 
The lowermost 32-km section of the Big Muddy River is within the Mississippi Valley. 
The Big Muddy flows along the base of the eastern bluff for some distance before turning west to 
join the Mississippi. The Mississippi River floodplain is relatively wide in this area, and there is 
considerable topographic relief, contributing to micro-environmental variability and richness in 
both faunal and botanical resources. Much ofthe river bottom was forest-covered prior to Euro­
American settlement. Backwater oxbow lakes were common in portions of the valley. Typically, 
the floodplain had silver maple (A. saccharinum), American elm (Ulmus americana), pecan (c. 
illinoiensis), sugarberry, honey locust, and ashes as dominant species on sandy soils, but heavy 
soils supported forests composed ofpin oak, overcup oak (Q. lyrata), Shumard oak (Q. 
shumardii), cherrybark oak (Q. pagodaejolia), kingnut hickory (c. laciniosa), sugarberry, and 
sweetgum (Liquidambar styraciflua). Common species in the bottomland swamps included 
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pumpkin ash (F. tomentosa), swamp cottonwood (Polulus hetrophylla), Drummond's red maple 
(A. rubrum var. drummondii), and water locust (G. aquatica) (Schwegman et al. 1986:40). 
The abundance and variety of natural resources in the BMRAA should result in a rich and 
diverse record of prehistoric and historic use of the region. However, the density of 
archaeological resources in the region is variable: they are most abundant in the lowermost 
reaches of the river's course within the Mississippi Valley and, except for the Rend Lake area, less 
numerous in the till plain. Large numbers of sites also have been recorded along Cedar Creek, 
Crab Orchard Creek, and its tributaries. Whether these differences in site density are due to actual 
prehistoric and historic use of the region, or whether the apparent differences in site densities 
within the study area are the result ofvariation in archaeological survey coverage, will be 
explored further in subsequent discussions. 
Over the past century, archaeologists have documented and developed a framework of 
cultural history for the 12,000 years of human occupation in the state ofIllinois (Table 3-1). In 
the process of constructing this cultural historical framework, archaeologists have developed and 
contributed to a still-growing body of knowledge about human cultural processes and earth 
history. Using interdisciplinary approaches, archaeological research has contributed to our 
understanding ofboth present and past climate, plant and animal communities, and landscapes. 
Within our present theoretical framework, Illinois culture history has been divided into a series of 
temporal periods. Each period is associated with fundamentally different cultures and ways of 
life, as indicated by the artifacts that are the remains ofhuman habitation. The basic unit of study 
in archaeological research is the site--a location where artifacts are found. Some sites offer 
evidence ofoccupation by more than one group. When these units ofdivergent occupation are 
identified on a site, they are referred to as "components" of that site. A very favorable location 
might have been used over several millennia and could be referred to as a "multi-component" site. 
Documentation of sites associated with various temporal periods, and study of the distribution of 
sites on the landscape, provides opportunities to refine our understanding of the past and to 
investigate how human cultures have developed and adapted to changing environmental and social 
conditions. 
THE PALEO-INDIAN PERIOD 
Our present knowledge suggests that human history in Illinois began with the arrival of 
Native Americans during the terminal stages of the last glaciation. The Paleo-Indian period 
includes the earliest firmly dated and generally accepted archaeological finds in eastern North 
America (Anderson et al. 1996; Griffin 1967: 175-176). This period encompasses the end of the 
Pleistocene Epoch and it dates from somewhat before 10,000 B.C. to about 7,500 B.C. With 
deglaciation substantial changes in climate and vegetation patterns occurred. As the climate 
warmed, deciduous forests expanded northward and replaced pine and spruce parkland (Anderson 
et al. 1996:3-6). These environmental changes must have stimulated shifts in human adaptive 
strategies. The most characteristic Paleo-Indian artifact types are fluted projectile points. 
Artifacts of this style have been found in association with extinct Pleistocene megafauna at a 
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Table 3-1. Chronological Framework for lllinois Culture History 
Period Sub-period Calendar Years
 
(Dates indicate beginning of period)
 
Postwar A.D. 1946 
Urban Industrial A.D. 1901 
Early Industrial AD.. 1871 
Frontier AD. 1841 
Pioneer AD. 1781 
Colonial AD. 1650 
Native American AD. 1650 
Historic Unidentified A.D. 1650 
Protohistoric AD. 1500 
Upper Mississippian Oneota AD. 1300 
Mississippian AD. 900 
Late Woodland A.D. 300 
Middle Woodland 200 B.C. 
Early Woodland 1000 B.C. 
Woodland 1000 B.C. 
Late Archaic 3000 B.C. 
Middle Archaic 6000 B.C. 
Early Archaic 8000 B.C. 
Archaic 8000 B.C. 
Paleo-Indian 10000 B.C. 
Prehistoric Indeterminate 10,000 B.C. - A.D. 1650 
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number of sites in the Great Plains and Western North America (Wormington 1964). Primarily as 
a result of these finds, Paleo-Indian peoples have come to be regarded as specialized big game 
hunters (Mason 1962; Wormington 1964), although some authorities, such as Griffin (1967), have 
questioned this interpretation. 
Fluted projectile points have been reported from a number of sites in eastern North 
America (Anderson et a11996; Griffin 1967; Mason 1962), but few eastern sites have preserved 
faunal remains that can be reliably associated with Paleo-Indian artifacts. However, recent studies 
in the southeast have provided a firmer association between Paleo-Indians and extinct megafauna 
(Anderson 1996:33; Anderson et al. 1996). Throughout much of eastern North America, the 
evidence for Paleo-Indian occupation consists largely of surface finds. Consequently, Paleo­
Indian subsistence patterns are not well understood. Common Midwestern and Southeastern 
Paleo-Indian projectile point styles included the fluted Clovis and Cumberland types, as well as a 
variety ofunfluted lanceolate forms, including Agate Basin, Beaver Lake, Dalton, Plainview, and 
Quad points. Frequently, the bases and sides of the unfluted lanceolate points have ground edges 
to facilitate hafting (Justice 1987:30-44). The unfluted points are thought to be later than the 
fluted points and they are assigned to the Early Archaic Period by some researchers, such as 
Luchterhand (1970). However, for purposes of this study they will be categorized as late Paleo­
Indian. Other artifacts common on Paleo-Indian sites in the Southeastern and Midwestern United 
States are end scrapers with graver spurs adjacent to the beveled working edge, chipped stone 
tools made from elongated flakes or blades, spokeshaves, gravers, and occasional chopping tools 
and core tools. A prepared core and prismatic blade industry, typical of some Old World upper 
Paleolithic cultures, has been identified at some early Paleo-Indian sites (Griffin 1967; Mason 
1962). 
Many researchers divide the Paleo-Indian period into two sub-periods. Early Paleo­
Indian, dated to 11,500 to 10,800 BP, was marked by the appearance of fluted Clovis points. The 
dating of eastern Clovis points is still based largely on the radiocarbon chronologies of sites in the 
Southwest and the southern Plains, because there are still very few reliable Paleo-Indian dates 
from the Eastern United States. The Late Paleo-Indian sub-period (circa. 10,500 to 10,000 B.P.) 
is marked by the presence ofun-fluted lanceolate forms, including Dalton, Beaver Lake, Agate 
Basin, and ScottsbluffPoints (Muller 1986:52-56). Early Paleo-Indian sites are rare, but sites 
associated with the Dalton culture are relatively common in Southern Illinois (Koldehoff and 
Walthall 2000). 
Paleo-Indians appear to have been organized into small, highly mobile bands that, 
typically, left small, rather ephemeral campsites (Koldehoff and Walthall 2000). Following a 
model of hunter-gatherer subsistence strategies developed by Binford (1980), Early Paleo-Indians 
probably had a logistically organized or collector pattern of adaptation. Hunter-gatherers 
employing this pattern of adaptation maintain central base camps and send task groups out from 
the central bases for extended periods of time to exploit particular resources. The tasks groups 
frequently establish temporary camps near the targeted resources. The collected resources are 
brought back to the central base for consumption. The locations of the base camps are shifted 
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periodically as resources in a particular area are depleted. Logistically organized hunter-gatherers 
usually have formalized tool kits that are made from high quality lithic materials. Tools are 
carefully made and are curated, or carried about and reused until they are broken or exhausted 
(Anderson et al. 1996:6). Paleo-Indian lithic technology seems to be entirely consistent with this 
model. Some investigators have emphasized the importance ofhigh quality lithic materials to the 
Paleo-Indians and have suggested that sources ofhigh quality chert were important loci in their 
settlement systems (Anderson and Sassaman 1996). 
THE ARCHAIC PERIOD 
The Archaic refers to the period of early post-Pleistocene time during which the eastern 
United States was occupied by aceramic hunting and gathering cultures. The lithic technologies 
ofthis period differed from the Paleo-Indian period in that they included a variety of ground and 
polished stone tool types, many of them relating to plant food processing and wood working 
(Griffin 1967; Jefferies 1987:31-37; Wiant and Berkson 2000). These developments are thought 
to reflect adaptation to warming climatic conditions and the expanding deciduous forests in post­
glacial times. Also, by the beginning of the Archaic, the Pleistocene megafauna that had been 
exploited by the early Paleo-Indians were extinct. The ranges of tundra-adapted herd animals, 
such as caribou (Rangifer tarandus), shifted northward. Critical resources were distributed more 
homogeneously in the early post-glacial forests. Following Binford's (1980) model of hunter­
gatherer adaptive strategies, a shift toward a forager adaptive strategy is predicted (Anderson et 
aI. 1996:6-7; Anderson and Sassaman 1996:27-28). Typically, foragers exploit a relatively broad 
range of plant and animal resources that are found in the immediate vicinity of their residential 
camps and shift their residential bases as these resources are exhausted. A shift in technology 
occurred along with the change in settlement and subsistence strategies. Fewer formal tools were 
made and there was more use of expedient flake tools and other artifacts that could be quickly 
made when needed and abandoned as the task was completed (Anderson et al. 1996:6-7; 
Anderson and Sassaman 1996:27-28). Fluted and lanceolate projectile point types disappeared 
and they were replaced by comer-notched, side-notched, and stemmed projectile point forms. 
Burials became common for the first time during the Archaic period, along with artifacts that can 
be considered ornamental or sociotechnic, rather than purely utilitarian. Both of these 
developments reflected population growth and a gradual increase in social complexity. In the 
Eastern United States, the Archaic period covers a long span of time - more than six millennia. It 
has become customary to divide it, often rather arbitrarily, into three parts, designated simply as 
Early, Middle, and Late Archaic (Jefferies 1987:31-37; Muller 1986:56-60; Wiant and Berkson 
2000). Excavations at Modoc Rock Shelter in Southern Illinois have provided important 
information on Archaic chronology (Fowler 1959; AhIer et al. 1992). 
The Early Archaic Sub-Period 
The Early Archaic sub-period, dated from 8,000 B.C. to 6,000 B.C., is recognized by a 
series of comer-notched, side-notched, basally notched, and stemmed projectile point forms which 
typically display beveling or serration on the blades and grinding on the stems or bases (Anderson 
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et aI. 1996; Fowler 1959; Klippel and Maddox 1977). Occasionally, these projectile point forms 
have been found in the lower levels of deeply stratified sites, such as Graham Cave (Klippel 1971) 
and Rodgers Shelter (Ahier 1971) in Missouri, Modoc Rock Shelter in southern llIinois (Fowler 
1959), the St. Albans site in West Virginia (Broyles 1971). However, typical Early Archaic sites 
tend to be small and shallow. Frequently, they have been disturbed by plowing. 
The Middle Archaic Period 
A Middle Archaic sub-period, dating from 6,000 B.C. to 3,000 B.C., is somewhat 
arbitrarily distinguished in the states of the Mid-south and Midwest (Jefferies 1987:35-37; Muller 
1986:57-59). Some authorities, such as Griffin (1967:178), prefer to end this period at 4,000 
B.C. The Middle Archaic is characterized technologically by an increase in the number ofground 
and polished stone tools. Grooved axes, pestles, gorgets, and ground stone atlatl weights 
appeared during this time period. An expansion of the bone, antler, and shell industries also 
occurred (Griffin 1967:178). Burials are common at some sites in the Midwest that date to this 
period. The burials tended to be flexed and sometimes had grave goods of a utilitarian or 
ornamental nature. An extensive Middle Archaic mortuary area in Southern Illinois was 
excavated during the Carrier Mills project (Jefferies 1987:70-81). Domestic dog (Canis 
familiaris) burials also are common at some Middle Archaic sites. Shell mound sites dating, in 
part, to the Middle Archaic period, occur along some major rivers in the Midsouth, including the 
Green River in western Kentucky and portions of the Tennessee River drainage (Jefferies 
1987:35-37; Muller 1986:57-67). 
The Middle Archaic corresponds to a period of drying climatic conditions (the 
Hypsithermal) and'the eastward expansion of the Prairie Peninsula into the Midwest (Wright 
1968). Some researchers have suggested that the drier climate may have affected human 
populations in southern Illinois and western Kentucky (Jefferies 1987:41-42; Muller 1986:57-59). 
Another major Middle Archaic development was the earliest evidence of horticulture. 
Domesticated plants, including squash (Cucurbita pepo) and sumpweed (Iva anmla), have been 
reported from Middle Archaic contexts dated to before 3,000 B.C. at the Koster and Napoleon 
Hollow sites in western Illinois (Asch 1994:28-32). One site within the study area has produced 
evidence of early horticulture. Several cucurbit (c. pepo) rind fragments were recovered from the 
late Middle Archaic stratum at the Little Muddy Shelter (Cremin 1992:381-384). This occupation 
zone in the stratified Little Muddy Shelter was radiocarbon dated to 5840±60 RCYBP (Moffat et 
aI. 1992: 107). 
The Late Archaic Sub-Period 
The Late Archaic sub-period is dated from 3,000 B.C. to 1,000 B.C. The ending date 
corresponds to the approximate time of the introduction ofWoodland ceramics into the Midwest. 
In many of the major river valleys of the Mid-south and Midwest, the Late Archaic was 
characterized by noticeable population increases and evidence of cultural elaboration. These 
developments were reflected in the formation of extensive shell middens along many of the major 
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river systems of the Southeast, an apparent regional diversification of culture content, and the 
development ofwidespread exchange networks for the transfer ofvarious exotic goods between 
different regions (Griffin 1967:178-180; Jefferies 1987; Muller 1986:67-68). 
Current archaeobotanical evidence indicates early horticulture was widely practiced in the 
Mid-south and Midwest during the Late Archaic period (Asch 1994:28-32; Yarnell 1976). 
Remains of squash and bottle gourd, have been found in Late Archaic contexts at a number of 
sites, including Peter Cave, Salts Cave, Mammoth Cave, and several shell middens on the Green 
River in central Kentucky (Gremillion 1994). Previously, it was assumed that squash and bottle 
gourd (Lagenaria siceraria) were Mesoamerican cultigens, but some ethnobotanists now think 
that they were independently domesticated in the Eastern United States (Asch 1994; Gremillion 
1994:87; Smith 1987). The domestication of two indigenous eastern North American crop plants, 
the sunflower (Helianthus annuus) and the sumpweed, also was underway by the end of the 
second millennium, B.C. (Gremillion 1994; Yarnell 1976). 
Late Archaic occupations in Southern Illinois are recognized by the presence ofvarious 
stemmed projectile point forms, in particular, the Cypress, Karnak and Saratoga projectile point 
types. Similar stemmed projectile point types are found throughout Western Kentucky and 
Southern Illinois (Winters 1967: 18-29). Data for the Late Archaic period were recovered in the 
course of excavations carried out at several sites in southern Illinois, including Modoc Rock 
Shelter (Ahier et a!' 1992), the Little Muddy Rock Shelter (Moffat et a!. 1992), and the Carrier 
Mills District (Jefferies et a!' 1987:83-89). 
THE WOODLAND PERIOD 
The Woodland period in southern Illinois as in most of the eastern United States, spans 
nearly two millennia between 1,000 B.C. and AD. 900 (Jefferies 1987:90-92; Muller 1986:83­
90). The beginning of the Woodland period is marked by the appearance ofburial mounds and 
grit-tempered pottery (Griffin 1967). By convention, the Woodland period is divided into three 
sub-periods (Farnsworth 2000). Griffin (1967) suggested dates of 1000 B.C. to 200 B.C. for 
Early Woodland, 200 B.C. to AD. 400 for Middle Woodland, and AD. 400 to AD. 900 for Late 
Woodland. These dates and subdivisions were based primarily on data from Ohio and central 
Illinois. There was considerable regional diversity during Woodland times. For some regions of 
the eastern United States, the standard chronological scheme described by Griffin (1967) must be 
modified substantially both with respect to dating and to internal division. 
The Early Woodland Sub-Period 
The Early Woodland sub-period (1000 BC to 200 BC) in the Ohio Valley and central 
Illinois was marked by the appearance of crudely made, thick, grit-tempered vessels with wide 
mouths and flattened or sometimes rounded bases. Frequently, both the inner and outer surfaces 
displayed marks that were made with a cord-wrapped paddle. These early grit-tempered ceramics 
are classified as Fayette Thick in Ohio and Marion Thick in Illinois (Griffin 1967:180). In Ohio 
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and eastern Kentucky, the Adena Culture, an elaborate mortuary cult featuring large earthen 
mounds, developed at this time (Muller 1986:90-94). In Illinois, straight stemmed Kramer points 
typically occurred on sites that produced Marion Thick pottery. Two related projectile point 
forms, Cresap Stemmed and Robbins, are commonly found on Adena-related sites in the Ohio 
River drainage (Justice 1987:184-189; Muller 1986:90-94). Several contracting-stem forms, 
including Gary Contracting Stem, Dickson Contracting Stem, Adena Stemmed, Little Bear Creek, 
and Cypress Stemmed, occur in Early Woodland contexts across much of the Midsouth and the 
lower Ohio drainage (Justice 1987:189-198). The distribution of the comer-notched Motley point 
style, which is characteristic ofPoverty Point culture sites in the lower Mississippi Valley, also 
extends northward across western Kentucky and Tennessee into southern Illinois and Indiana 
(Justice 1987:198-201). 
The Early Woodland cultures of southern Illinois are included in the Crab Orchard 
tradition (Jefferies 1987:90-95; Muller 1986:94-95). Other researchers assign similar Lower 
Ohio Valley assemblages to the "Baumer Complex." Baumer ceramics have been characterized 
as limestone-tempered, while Crab Orchard pottery commonly is grit-tempered, but there is much 
overlap between the two cultures (Butler and Jefferies 1986; Muller 1986:94-95). Excavations in 
southern Illinois have shown that the Crab Orchard tradition, as defined by Maxwell (1951), 
encompasses more than 900 years of prehistory. Radiocarbon dates as early as the sixth century, 
B.C. have been reported for several Crab Orchard components within the BMRAA (McNerney 
1975; Moffat et al. 1992), while other sites have produced dates as late as A.D. 300 (Muller 
1986:95). In Illinois, the Crab Orchard tradition exhibits both temporal and spatial variation. 
Chronological schemes for subdividing it have been proposed by Winters (1967:49-51) and Denny 
(1972:172-179). Each of these schemes seems to provide only a partial perspective on Crab 
Orchard cultural development that is tied to a particular locality. Denny (1972) and Winters 
(1967) emphasized Havana or Hopewell trade wares to mark temporal divisions. This approach 
is satisfactory for sites in the valleys of the Mississippi, Ohio, and Wabash rivers. However, many 
upland sites display little or no evidence ofHavana or Hopewell influence. 
In southern Illinois the earliest Crab Orchard occupations are characterized by small 
quantities of poorly fired pottery with reddish to orange-colored paste and large grit temper 
fragments. These vessels may have either cordmarked (Sugar Hill Cordmarked) or fabric-marked 
(Crab Orchard Fabric-marked) exterior surfaces, but otherwise are undecorated. Frequently, 
Sugar Hill Cordmarked vessels have cordmarking on their interior surfaces as well. Many vessels 
had flat bases and were shaped somewhat like modern flower-pots (Butler and Jefferies 1986:524­
528; Denny 1972: 172-177). Early Crab Orchard pottery is likely to disintegrate quickly in a 
plowzone. Thus, it is difficult to identif'y in surface collections from cultivated sites. The earliest 
components are most likely to be discovered at stratified sites or as localized activity areas within 
extensively excavated sites that have substantial later occupations. During the last centuries of the 
first millennium, B.C., better fired variants of both the cordmarked and fabric-marked pottery 
types with grayish to buffpastes appeared. The Cypress Stemmed projectile point type is 
common in early Crab Orchard components in southern Illinois, but it occurs in Late Archaic and 
Middle Woodland contexts as well (Denny 1972: 144-147). Early Middle Woodland Crab 
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Orchard ceramic assemblages were dominated by fabric-marked jars with exterior rim nodes, 
while cordmarked jars became rare. Some vessels with smoothed exteriors were present as well. 
Late Crab Orchard ceramic assemblages included smoothed vessels that had stamped and zonally 
arranged decoration, suggesting Havana or Hopewell influence. Hopewell interaction sphere 
artifacts and trade pottery, ifpresent, occurred in these contexts. Lithic assemblages included 
Affinis Snyders projectile points in addition to Cypress Stemmed points. Formal unifaces and 
prismatic blades occurred on many Middle Woodland Crab Orchard sites as well (Butler and 
Jefferies 1986; Denny 1972:144-147). Also, the incidence ofclay-tempered pottery increased and 
grit-tempered pottery became less common at Late Crab Orchard sites (Butler and Jefferies 
1986:525). 
The Middle Woodland Sub-Period 
Middle Woodland (200 B.C. to A.D. 300) throughout much of the Midwest and Midsouth 
was characterized by the development ofHopewellian culture (Griffin 1967:180-186). In some 
regions large burial mound and elaborate earthworks with presumed ceremonial functions were 
constructed during this period. Associated with mound construction was a pan-regional exchange 
system, called the Hopewell Interaction Sphere, which facilitated the distribution of exotic 
materials, including marine shell from the Gulf Coast, copper from the upper Great Lakes, and 
obsidian from Wyoming, between Hopewell sites across much of the Mid-continent. A variety of 
specialized ceremonial artifacts also were exchanged (Struever and Houart 1972). Hopewell 
culture reached its greatest elaboration in southern Ohio and, secondarily, in west-central Illinois. 
The Twenhafel site, located in western Jackson County between the Big Muddy River and the 
Mississippi River, is thought to have been the major Hopewell cultural center in southern llIinois 
(Hofman 1979; Hofman and Morrow 1984). Typical Midwestern Hopewell-related pottery is 
thinner and better fired than Early Woodland pottery. The exterior surfaces of these vessels are 
decorated by incising and by zones filled with rocker-and-dentate stamped impressions. Much of 
the utilitarian ware had cordmarked exterior surfaces. Considerable regional variation in Middle 
Woodland subsistence patterns now is suspected, with varying combinations of intensive plant 
collecting, small-scale gardening, and the use of tropical cultigens present in different areas (Asch 
et al. 1979; Yarnell 1976). 
The Late Woodland Sub-Period 
The Late Woodland sub-period (A.D. 300 to A.D. 900) often has been described in 
negative terms: burial ceremonialism declined in elaboration, exotic trade goods became less 
common, and many of the aesthetically-pleasing Hopewell artifact types disappeared. In some 
localities there seems to have been a reversion back to a more dispersed settlement pattern 
involving greater seasonal mobility. Ceramic decoration became less elaborate, but technical 
improvements occurred which permitted the manufacture of thinner, better-fired wares. In some 
regions within the eastern United States, Late Woodland-stage cultures persisted until European 
contact, while in the Mississippi Valley and the adjoining major drainages Late Woodland culture 
formed the substratum out ofwhich the more elaborate Middle Mississippi cultures later 
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developed (Butler and Wagner 2000; Griffin 1967:186-189; Muller 1986:127-130). Intensive 
maize agriculture was introduced near the end of the Late Woodland period and formed the 
economic basis for the Mississippian florescence that followed (Lopinot 1994). Use of the bow 
and arrow became widespread in eastern North America during Late Woodland times. Its 
introduction was marked by the development of small notched projectile point forms that were 
suitable for use as arrow tips (Muller 1986:140-142). 
MISSISSIPPIAN PERIOD 
The Mississippian period, dating from about A.D. 900 to A.D. 1600, was the latest part of 
the prehistoric sequence over much ofthe Midwest and the Southeast. Mississippian sites include 
some of the most visible and spectacular prehistoric cultural resources in the Midwest and the 
Southeast. During this period large stockaded towns developed. They contained flat-topped 
earthen mounds, often substantial in size, that were arranged around plaza areas. The largest 
Mississippian towns clearly were central places for ranked, chiefdom-level societies. The flat­
topped mounds supported structures that either had special ceremonial functions or were the 
dwellings of the elite. Typical Mississippian houses were rectangular to square, between 4 meters 
and 12 meters long, and usually ofwattle-and-daub construction. Frequently, the wall posts were 
. set in narrow trenches (Emerson 2000; Griffin 1967:189-190; Milner et al. 1984: Muller 
1986:169-178). 
Although, the major temple towns have received the most attention from archaeologists, 
investigations at several Midwestern localities suggests that the bulk of the Mississippian 
population lived in small hamlets or farmsteads situated near pockets ofgood agricultural soils or 
productive lakes and marshes (Fowler 1978, Muller 1978, 1986; Smith 1978). Mississippian 
societies were predominantly agricultural. Maize was the primary crop, but it was supplemented 
by a variety of starchy seed crops, including maygrass (Phalaris caroliniana), little barley 
(Hordeum pusillum), chenopod (Chenopodium berlandieri), and erect knotweed (Polygonum 
erectum). In some localities, such as the American Bottom, beans (Phaseolus vulgaris) were not 
an important crop until late in the Mississippian period (Lopinot 1994). In many parts of the 
Southeast and Midwest, the intensive collection of starchy seeds, as well as fishing and the 
hunting of deer (Odocoileus virginianus), turkeys (Melagris gallopavo), and waterfowl, 
continued to be important elements of the Middle Mississippian subsistence base (Smith 1978). 
The material culture ofMiddle Mississippian societies displays a number of distinctive 
features. Relative to Late Woodland ceramic assemblages, Middle Mississippian ceramics are 
more abundant and diverse. In addition to the basic jar and simple bowl forms, a variety of new 
and specialized ceramic forms appeared during the Mississippian period. Included among these 
were bottles, beakers, plates, salt pans, funnels or juice presses, pottery trowels, and spindle 
whorls. Effigy adornos and handles were added to some vessels. Mississippian potters used a 
variety of techniques to decorate their pottery, including filming or slipping, polishing, incising, 
engraving, punctuating, and negative painting. Frequently, crushed shell, rather than grit or grog, 
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was used as a tempering agent in Mississippianpottery (Milner et aI. 1984; Muller 1986:235­
239). 
Small projectile point forms that were specialized for use as arrow tips were common at 
many Mississippian sites. Characteristic Mississippian projectile points included small un-notched 
triangular points (Madison points), small side-notched or basally notched points (Cahokia points), 
and small expanding-stem points (Scallorn points). Large, bifacially chipped stone tools that were 
used as hoes and spades were important items in Middle Mississippian lithic assemblages. The 
use of these artifacts as digging tools is indicated by the presence of heavy polish on the working 
edges. Hoe chips, re-sharpening flakes with heavy polish on their dorsal surfaces, are common 
finds at Middle Mississippian habitation sites (Milner et aI. 1984). Extensive exchange systems 
developed in parts of the Southeast and Midwest. Among the materials exchanged were salt, 
copper, marine shell, and high quality chert. The Crescent Hills quarries near St. Louis (Holmes 
1919:195), the Mill Creek quarries of southern Illinois (Holmes 1919:187-194; Phillips 1900), and 
the Dover quarries near the Cumberland River in Stewart County, Tennessee (Gramly 1992) were 
the source areas for several different distinctive chert types that were traded widely throughout 
the Midwest and Mid-south during Middle Mississippian times. These special chert types were 
used to make bifacial hoes and spades, as well as the large bifacial knives, axes, and maces that 
are sometimes found at Mississippian sites in mortuary and ceremonial contexts (Gramly 1992; 
Griffin 1967; Milner et aI. 1984). 
HISTORIC PERIOD 
The arrival of the French in the late 17th century provides the first written accounts of 
Native American lifeways in lllinois. With this record comes the identification of specific Native 
American tribes and more detailed documentation of everyday life. Historic Native American 
sites are generally rare but provide important information on lifeways that were in rapid transition 
as a result of cultural contact and conflict. Historical documents also provide information about 
European and Euro-American lifeways on the frontier. Few sites are recognized for the Colonial 
Historic sub-period (Warren 2000), but increasing European and Euro-American influences and 
settlement provide more cultural material and sites associated with the Pioneer Historic sub­
period. The increasing Euro-American presence also resulted in more conflicts between Native 
Americans and European settlers. The conflicts culminated in 1832 with the Black Hawk War, 
after which the remaining Native American tribes in lllinois were required to move west across 
the Mississippi River. By the beginning of the Frontier Historic sub-period, Native American 
settlements in llIinois are generally absent, and Euro-American settlement spread throughout the 
state (McCorvie and Wagner 2000). 
Written history does not adequately record many aspects of daily life; instead, written 
histories often focus on singular events or persons. We have learned that archaeological 
investigation can provide insight into past cultural behavior that supplements and expands the 
written historic records. Increasingly, archaeologists are exploring the combined written and 
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material record of the past two centuries to provide a more comprehensive interpretation of 
human history, including both Native American and Euro-American cultures. 
Archaeological Resources ofthe Big Muddy RiverAssessmentArea 
When compared with some other regions in Illinois, the amount of previous archaeological 
work in the Big Muddy River Assessment Area (BMRAA) is variable in extent. The southern 
portion of the study area around Carbondale, in particular, has been the focus of much previous 
work, while the uplands in the till plain have received less attention. Much archaeological 
investigation also has been undertaken along the Big Muddy River in the northern part of the 
assessment area in the vicinity ofRend Lake. Much, but not all, of the archaeological work 
within in BMRAA has stemmed from requirements for compliance with Federal and State cultural 
resource management laws that may require survey, or in some cases excavation, of sites affected 
by development and construction projects. In addition, research-oriented archaeological 
investigations, including large-area systematic surveys as well as site-specific targeted 
excavations, serve to complement the projects conducted solely for the purpose of compliance 
with Federal or State regulations. Still, much of the research to date in this region has consisted 
of identifYing and documenting sites through systematic and nonsystematic surveys, which is a 
necessary first stage in conducting either research-oriented investigation or compliance-related 
work. However, there are some notable exceptions to this trend, and these will be discussed in 
more detail in appropriate sections below. 
One factor affecting our current state ofunderstanding of archaeological resources is that 
not all watershed regions have received equal attention. Even within a single watershed region, 
both industrial development and archaeological research interests-the two major factors that 
provide impetus to study of cultural resources-have waxed and waned over time. The record of 
archaeological research in the BMRAA largely reflects the impact ofFederally mandated cultural 
resource management studies that post-date the 1960s. Expansion of Carbondale and 
Murphysboro, the construction of new or expanded transportation routes, the development of 
coal mines, the construction of reservoirs, and systematic survey of state parks and conservation 
areas for the purpose oflong-term cultural resource management have all resulted in 
documentation ofnumerous sites within the BMRAA. Some of these sites have been excavated 
and provide more information about past lifeways. Major recent sources of information about 
sites within the BMRAA include: I) systematic survey of large contiguous tracts of state-owned 
parks and conservation areas (Braun et aI. 1978; Hassen and Schroeder 1987); 2) relatively 
unsystematic surveys conducted under the auspices of the Historic Sites Surveys during the early 
1970s (Kelly et aI. 1975); 3) surveys and excavations within the floodpool ofRend Lake 
conducted by the Southern Illinois University at Carbondale and Southern Illinois University at 
Edwardsville (Bowles 1963; Chadwick 1963; Denny 1970:64-72; Pauketat et al. 1984; Woods 
and Denny 1980); 4) highway corridor surveys, including an early survey of the Interstate 47 
highway corridor and excavations at two Crab Orchard sites by Southern Illinois University at 
Carbondale (Melbye 1964a, 1964b), as well as more recent work at the Old Runway site near 
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Carbondale (Butler 2000); 5) surveys and excavations within the flood pool ofCedar Creek 
Reservoir by Southern Illinois University at Carbondale (McNerney 1973, 1975); 6) surveys and 
excavations within the Crab Orchard National Wildlife Refuge by Southern Illinois University 
(Blanton 1989; Stephens 1990), 7) surveys and excavations in Consolidation Coal Company's 
Burning Star Mine No.5 by Southern Illinois University at Carbondale and American Resources 
Group (powell et aI. 1982; Moore and McNerney 1983; Traver et aI. 1984; Pulcher and Rogers 
1987; Moffat et aI. 1992); 8) surveys for the U.S. Forest Service, Shawnee National Forest, at 
Fountain Bluff (Wagner et aI. 1990) and within portions of the Murphysboro Ranger District. 
Collectively, these sources provide considerable information about site distributions within all 
three sections of the Big Muddy River drainage. However, survey coverage appears to be more 
limited in the till plains than in the Mississippi Bottoms or the Shawnee Hills segments of the 
drainage. 
Additional sources of archaeological data include late 19th-and early 20th-century 
nonsystematic surveys that focused largely on mounds, "stone forts," and large villages (French 
1881a, 1881b; Thomas 1894) nonsystematic surveys and excavations by private individuals (e.g. 
Peithrnan and Barton 1938), numerous small and scattered systematic survey undertakings, and 
occasional large-scale excavations at specific sites. In 1931, A. R. Kelly of the University of 
Illinois excavated several burial mounds at the Hiser site, located southwest ofMurphysboro on 
the lower Big Muddy River, and he recovered Hopewell artifacts. Many years later Hoffinan 
(1960) published a brief report on Kelly's excavations. During the 1930s University of Chicago 
archaeologists investigated portions of the Ohio River Bottoms in southern Illinois to the south of 
the assessment area (Cole et. aI. 1951). During the late 1930s the University of Chicago also 
excavated Cove Hollow Shelter in the Cedar Creek drainage (Maxwell 1951 :44-76). At this time 
survey and salvage excavations also were undertaken under WPA sponsorship on lands that were 
to be flooded by the construction of Crab Orchard Reservoir. The most extensive excavations 
took place at the Sugar Camp Hill site, which became the type site for the Crab Orchard Focus 
(Maxwell 1951:77-188). Less extensive excavations were carried out at two Late Woodland 
sites, Raymond and Dillinger, that are located along the Big Muddy River a short distance to the 
north of Carbondale. The data from the Raymond site were used to define the early Late 
Woodland Raymond Focus (Maxwell 1951 :192-211), while the materials from Dillinger provided 
the type collection for the terminal Late Woodland (or Emergent Mississippian) Dillinger Focus 
(Maxwell 1951 :211-231). Thus, archaeological investigations carried out the BMRAA prior to 
WWII showed that this is a region that is relatively rich in important archaeological resources. 
These resources have provided information on regional chronology, as well as a variety ofother 
research issues, and they have the potential to continue to contribute to our understanding of the 
past (Jefferies 1987; Muller 1986). 
From the 1940 through the 1970, only sporadic work was conducted in the BMRAA. 
During the late 1950s the Illinois State Museum carried out investigations at the Twenhafel site, a 
large Middle Woodland ceremonial center located in the Mississippi River valley in southwestern 
Jackson County. Unfortunately, a comprehensive site report for Twenhafel is still lacking. Only 
specialists' studies of plant remains (King and Hofman 1979), selected lithic artifacts, and exotic 
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trade items from the southeast (Hofman 1987; Hofman and Morrow 1984) have been published 
for this project. The Twenhafel site may have played an important role in mediating Hopewell 
influences within the Big Muddy drainage. Struever and Houart (1972) identified Twenhafel as 
one of 12 regional transaction centers in the Midwest that served as key nodes in the Hopewell 
Interaction Sphere. 
Also, during this period, the Southern Illinois University Museum carried out surveys and 
salvage excavations in Franklin and Jefferson counties within the till plain division of the Big 
Muddy basin in advance of the construction ofRend Lake. Sidney Denny later used data from 
this project for his (1972) Ph.D. dissertation. The initial work at Rend Lake consisted of two 
archaeological surveys that recorded a total of 143 sites (Bowles 1963; Chadwick 1963). In his 
reviews of the Rend Lake Project, Denny (1970:71-72, 1972: 159-160) noted several problems 
with the initial surveys that hampered subsequent research: I) many site locations were wrong; 2) 
artifact collections were small and biased in content; 3) analysis of the survey data was not carried 
out prior to selecting sites for excavation; 4) no evaluations of the research potential of individual 
sites or recommendations for future work were provided. During the mid-1960s the Southern 
Illinois University Museum conducted controlled surface collections and test excavations on two 
Archaic sites and four sites that were primarily affiliated with the Crab Orchard tradition (Denny 
1966, 1968). More extensive excavations were carried out at the Brown Swamp site and the Big 
Bean site, two sites with Crab Orchard and Late Woodland components (Denny 1970). During 
the early 1960s, the Southern Illinois University Museum also surveyed the proposed I-57 
highway corridor in Franklin and Jefferson counties and excavated portions of two Crab Orchard 
sites that were located east ofRend Lake in Jefferson County (Melbye 1964a, I964b). 
Relatively little large-area systematic site survey work was carried in the BMRAA under 
the auspices ofthe Historic Sites Surveys in the early 1970s, but a survey in the Mississippi River 
bottoms by Kelly et al. (1975) extended through a portion of the lower Big Muddy drainage. A 
more substantial project that was carried out at this time was the Southern Illinois University 
Museum's survey of the Cedar Creek Reservoir flood pool. A total of83 prehistoric sites and 12 
historic sites were recorded within the proposed reservoir (McNerney 1973). Excavations were 
carried out at 15 sites, including rock shelters and open habitation sites. Components ranging in 
age from Early Archaic to Mississippian were recognized, but Crab Orchard tradition materials 
seemed to predominate (McNerney 1975). 
After implementation ofFederal cultural resource management legislation in the 1960s, 
archaeological information from the region increased significantly. These laws often require 
archaeological surveys or site evaluations of areas to be affected by federally funded development 
or construction projects such as highways or reservoirs. Some of the institutions that have been 
major contributors to the archaeological data base through contract archaeology projects in the 
BMRAA include the Illinois Transportation Archaeology Research Program and its predecessors 
at the University of Illinois, the Southern Illinois University Museum, and subsequently, the 
Center for Archaeological Investigations at Southern Illinois University at Carbondale, Southern 
Illinois University at Edwardsville, and American Resources Group, Ltd. Most of the contractual 
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archaeological work in the region has been required because of expansion of existing highways or 
construction of new roads, coal mining, reservoir construction, reservoir erosion control work, 
and variounmall-scale development projects. In the till plain section of the study area, some 
extensive surveys of surface coal mines have been undertaken. The Shawnee National Forest 
extends into the southern portion of the BMRAA and some surveys have been undertaken on 
forest lands in advance of timber cutting, access road construction, and land exchanges. 
As a result of these and other projects, current records maintained by the llIinois State 
Museum as the llIinois Inventory of Archaeological Sites indicate nearly 4% of the total BMRAA 
area has been subjected to systematic archaeological survey (Figure 1). This is a relatively high 
percentage relative to other assessment areas that have been studied, but it is still a small part of 
the total area within the Big Muddy drainage. The high level of survey coverage reflects 
relatively large extent ofland ownership by the Federal Government and the relatively higher 
intensity of archaeological research in the area because of the presence of Southern Illinois 
University at Carbondale, a university with an important archaeological research program, within 
this assessment area. Thus, in spite of a low level of industrial and economic development in this 
largely rural region, its archaeological resources have received much attention. Computed by 
county, survey coverage of the BMRAA is variable. Four counties, Union (9.95%), Jackson 
(6.2%), Washington (3.62%), and Jefferson (3.47%) have had relatively extensive survey 
coverage. The extent of coverage in three other counties, Perry (2.3%), Williamson (2.3%), and 
Franklin (2.26%), is intermediate. The lowest proportions of surveyed land are in Hamilton 
County (1.8%) and Johnson County (0.28%). 
However, not all archaeological research in the region has been driven by economic 
concerns. Information from several site excavations and surveys has been incorporated into 
dissertations (Denny 1972; Cremin 1978), regional syntheses (Butler and Jefferies 1986; Butler 
and Wagner 2000; Jefferies 1987; Maxwell 1951; Muller 1986), and regional predictive models 
(Williams and Woods 1981). Unfortunately, several major excavations that have been conducted 
within the BMRAA in recent years remain unpublished. Both academic and cultural resource 
management projects continue to document and evaluate sites, and the archaeological data base 
for the region is growing annually. 
Because the surveys shown in Figure 3-1 are the result of many individual projects 
conducted for a variety of compliance and research purposes, their distribution and the 
corresponding distribution ofknown archaeological sites in the BMRAA (Figure 3-2) is notably 
uneven. However, all large-area systematic surveys that have been conducted in the region have 
documented many sites. The composite result of these efforts are several major clusters of sites 
(Figure 3-2). The large cluster of sites toward the north end of the assessment area corresponds 
with the location ofRend Lake. In response to continued shoreline erosion at Rend Lake, the 
Army Corps ofEngineer, S1. Louis District, has funded additional survey and test excavations 
after the reservoir was impounded (pauketat et al. 1984; Woods and Denny 1980). Data 
recovery was carried out at three sites, the Sumac site, a Crab Orchard hamlet (Denny and Woods 
1981), the Late Woodland and Middle Mississippian Mike Adamson site, and the Reiling site, a 
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hamlet with both Crab Orchard and Middle Mississippian occupations (Wagner and McCorvie 
1986). Neusius and Remley (1988) summarized much of the data that was collected during Army 
Corps ofEngineers projects at Rend Lake. Surveys at lands at the North End ofRend Lake that 
were subject to impacts from coal rtJining have recorded a number of additional sites (Craig and 
Koldehoff 1989). Additional survey data has been obtained during Illinois State Museum Society 
investigations at several DNR managed properties at Rend Lake: Wayne Fitzgerrell State Park, 
the Big Muddy Wildlife Area, and the Casey Fork Wildlife Area (Hassen and Schroeder 
1987:400-429; Schroeder 1992:335-342; Schroeder 1995:11.1-11.10; Schroeder 1997:12.1­
12.70; Schroeder 1999: 17.1-17.106; Schubert 2000: 12.1-12.28). 
Another large, dense cluster in the south-central part of the study area appears to have 
resulted from several projects, including the Cedar Creek Reservoir investigations by the Southern 
Illinois University Museum (McNerney 1973, 1975), the surveys at Giant City State Park by the 
Center for Archaeological Investigations (Braun et aI. 1978; Hassen and Schroeder 1987:400­
429) and the Illinois State Museum Society (Schroeder 1992:335-342; Schroeder 1997:12.71­
12.101), and several projects by the Center for Archaeological Investigations in the lower Crab 
Orchard Creek drainage (Blanton 1989; Stephens 1990). The Burning Star Mine No.5 
investigations resulted in a small cluster of sites along the lower reaches of the Little Muddy River 
(pulcher and Rogers 1987; Traver et aI. 1984). 
Two linear clusters along the southwestern end of the BMRAA boundary may have 
resulted from the Historic sites surveys (Kelly et aI. 1975), but an intensive survey ofFountain 
Bluff for the U.S. Forest Service (Wagner et aI. 1990) probably also contributed to the 
westernmost of these site clusters. 
Thus, the site distributions within the study area clearly reflect the locations oflarge-scale 
intensive surveys. However, the site clusters provide potentially complementary information 
about adaptations within the three parts of the BMRAA: the till plain, the Shawnee Hills, and the 
Mississippi Valley. The distribution of temporal components represented in the major site clusters 
can be compared to provide a more complete interpretation of human adaptations in the BMRAA 
through time. It should be understood that the collective survey areas and site distributions do 
not necessarily comprise a representative sample of the entire region. However, these data do 
permit some tentative interpretations to be drawn regarding historic and prehistoric settlement 
patterns and landscape use in the BMRAA region. 
Based on information recorded in the electronic database of the Illinois Inventory of 
Archaeological Sites as of 1 January 2001, a total of 1,547 archaeological sites has been recorded 
in the BMRAA (Figure 3-2). These sites range in age from Paleo-Indian through the Postwar 
Industrial periods (Figures 3-3 through 3-23). This number is large compared to the site 
frequency data in other drainages in Illinois, reflecting the intensity of archaeological work in this 
region, the high density of archaeological resources along portions the Big Muddy River, and the 
large size of this assessment area. Several of the sites have more than one temporal period or 
component present. The total number of recorded components is 2,074 (Table 3-2), including 
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Table 3-2. Archaeological Resources in the Big Muddy River Assessment Area. 
Period Sub-period Calendar Years Number of 
(Dates indicate beginning of period) Components 
Postwar A.D. 1946 15 
Urban Industrial A.D. 1901 48 
Early Industrial A.D. 1871 44 
Frontier AD. 1841 21 
Pioneer A.D. 1781 3 
Colonial A.D. 1650 o 
Native American A.D. 1650 o 
Historic Unidentified AD. 1650 249 
Protohistoric A.D. 1500 o 
Total Historic Components 380 
Upper Mississippian Oneota A.D. 1400 o 
Mississippian A.D. 900 93 
Late Woodland AD. 300 156 
Middle Woodland 200 B.C. 190 
Early Woodland 1000 B.C. 60 
Woodland Unidentified 1000 B.C. 176 
Late Archaic 3000 B.C. 106 
Middle Archaic 6000 B.C. 49 
Early Archaic 8000 B.C. 65 
Archaic Unidentified 8000 B.C. 149 
Paleo-Indian 10000 B.C. 20 
Prehistoric Unidentified 10000 B.C. 630 
Total Prehistoric Components 1,694 
Total Components 2,074 
Total Sites 1,547 
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1,694 prehistoric components and 380 historic components. Of the recorded components, nearly 
one third (630 or 30.4%) are unidentified or culturally indetenninate prehistoric sites (Figure 3-3); 
no temporally or culturally diagnostic artifacts have been found at these sites. Their distribution 
mirrors the total number of sites, with all of the major site clusters represented. 
It should be noted that the site data included in the current illinois Inventory of 
Archaeological Sites (previously known as the illinois Archaeological Survey site files) for 
previous surveys in this assessment area are incomplete. Due to a dispute over site file access that 
occurred during the late 1970s and 1980s, some organizations that were carrying out 
archaeological surveys in southern illinois did not report many of the sites that were recorded 
during this period to the illinois Archaeological Survey. Southern illinois University at 
Carbondale maintained a separate site file and their information access and data sharing policies 
were more liberal than those of the Illinois Archaeological Survey. Consequently, some 
contractors, such as American Resources Group, reported sites to Southern lllinois University at 
Carbondale, but not to the illinois Archaeological Survey. The U.S. Forest Service maintains its 
own site database. The Forest Service also refused to share site information with the Illinois 
Archaeological Survey during the 1980s. Several extensive surveys were carried out on Forest 
Service lands at this time and the sites were registered with Southern Illinois University at 
Carbondale, but not with the Illinois Archaeological Survey. The Forest Service also does 
smaller-scale cultural resources surveys with its own staff and some of the sites found during 
these investigations may be listed only in the agency's files. Thus, there are three separate 
databases for archaeological resources in southern Illinois. It appears that the contents of these 
databases have not been fully coordinated as yet. 
The investigations at the Burning Star Mine No.5 provide an illustration of the problems 
with the current database in the Big Muddy drainage. In 1974 the Southern Illinois University 
Museum carried out salvage excavations at two sites in the mine, the Consol site and the Francis 
site, that were to be destroyed by surface mining. The Consol site was primarily associated with 
the Crab Orchard tradition, but two Mississippian wall trench structures and a few early Late 
Woodland pit features also were uncovered during the excavations. McNerney (1987) published 
a study of the Crab Orchard lithic assemblage, but comprehensive reports of the excavations at 
these sites have not been prepared. Subsequently, American Resources Group, Ltd., carried out 
two major surveys within the mine. The first survey covered a total of670 ha (1,655 acres) in 
two survey tracts and recorded 26 sites including 19 sites with prehistoric components ranging 
from Early Archaic to Mississippian in age (powell et al. 1982). Southern Illinois University site 
numbers were obtained for these sites, but none of the sites were reported to the Illinois 
Archaeological Survey. Test excavations were carried out at two of the sites, but neither was 
thought to be significant (Moore and McNerney 1983). Traver et al. (1984) subsequently 
surveyed 1,150 ha. (2,875 acres) in the Westfield Extension ofthe mine and recorded 65 
prehistoric sites, 38 historic archaeological sites, and 10 standing historic structures. Thirty-eight 
of the prehistoric sites did not yield diagnostic artifacts, but 34 components ranging from Paleo­
Indian to Mississippian were identified at the other 27 sites. Traver et al. (1984) recommended 
phase II work at 37 sites, but 8 of these sites were removed from the pennit area as a result of a 
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revision in mining plans. Pulcher and Rogers (1987) evaluated the remaining 29 sites (25 
prehistoric and 4 historic) and found that 20 of the prehistoric sites and 3 of the historic sites were 
eligible for the NRHP. Four of the significant sites were removed from the permit area as a result 
of additional changes in mining plans. Mitigative excavation was carried out at the remaining 
sites. Southern Illinois University site numbers were obtained for all of the sites that were 
recorded during the Westfield Extension survey, but site forms were submitted to the Illinois 
Archaeological Survey for only the sites at which Phase III work was carried out. The Illinois 
Archaeological Survey site numbers are not used in the Phase I and the Phase II reports. A final 
report has been completed for only one of the sites that was extensively excavated: the Little 
Muddy Shelter (IIJ814) (Moffat et al. 1992). One of the sites that has not been reported (the 
Thornton site) contained more that 600 pit features associated with a major Middle Woodland 
Crab Orchard component and less extensive Early Woodland and early Late Woodland 
components. 
Twenty Paleo-Indian components (1.2% of the prehistoric components) have been 
formally identified in the BMRAA (Figure 3-4). The Paleo-Indian components are widely 
scattered across the till plains and Shawnee HilIs sections of the Big Muddy drainage, but none 
have been reported in the lower portion of the drainage south and west ofMurphysboro. There is 
a small cluster of sites at the south end of the study area in the vicinity of Giant City State Park. 
Paleo-Indian sites occur in upland locations as welI as near the main channel of the Big Muddy 
River. Paleo-Indian sites are extremely difficult to locate because they often have very low 
artifact densities, a factor that may help to account for their apparent absence in some regions. 
Sites with components assignable to the undifferentiated Archaic period (Figure 3-5) are 
more numerous. These sites produced artifacts identifiable to the Archaic period (8000 to 1000 
B.C.), but were not assigned to a more specific sub-period within this broad time span. One 
hundred and forty-nine were listed in the site files, and they account for 8.8% of the recorded 
prehistoric components in the study area. These sites are located in several parts of the drainage. 
Many of these sites were reported as a result of the Historic Sites Surveys or the early surveys at 
Cedar Creek Reservoir and Rend Lake. Clusters ofundifferentiated Archaic sites are evident at 
the locations of these project areas. A few widely scattered small clusters ofundifferentiated 
Archaic sites are present elsewhere in upland locations as welI as near steams. After circa 1980, 
finer temporal affiliation was provided for Archaic period sites, and components were assigned to 
one of three sub-periods. 
Sixty-five sites (3.8% of the prehistoric components) with Early Archaic components 
(Figure 3-6) have been identified within the project area. The densest concentration ofEarly 
Archaic sites is in the vicinity ofRend Lake in northern Franklin County and southern Jefferson 
County. Smaller concentrations ofEarly Archaic sites are present around Crab Orchard reservoir 
and in Giant City State Park. Elsewhere, they are widely scattered. 
Only 49 sites (2.9% of the prehistoric components) with Middle Archaic components 
(Figure 3-7) have been reported in the study area. Most of the Middle Archaic occupations are 
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located either along the shore ofCrab Orchard Lake or within the Rend Lake flood pool. A few 
widely scattered components have been reported elsewhere within the assessment area. 
Late Archaic occupations are more numerous within BMRAA. One hundred and six sites 
(6.3% of the prehistoric components) with Late Archaic components (Figure 3-8) have been 
identified. Many of the sites assignable to the Late Archaic sub-period are located in the Rend 
Lake flood pool or along the shore of Crab Orchard Reservoir in Williamson County. Also, there 
are a few scattered Late Archaic sites in upland as well as riverbank locations scattered 
throughout the study area. Curiously, no Late Archaic sites are shown in the Cedar Creek 
Reservoir flood pool or within Giant City State Park. This is puzzling because many Late Archaic 
projectile points are described and illustrated in the summary report for the Cedar Creek project 
(McNerney 1975). It appears that there may be significant discrepancies between the numbers of 
Late Archaic components listed in the site files and the numbers of components described in the 
survey and excavation reports. 
In general, the distributions ofEarly, Middle, and Late Archaic period sites appear to be 
fairly similar. Sites for all three periods are most numerous around Crab Orchard Reservoir and 
Rend Lake. It seems likely that these distribution patterns are influenced by the locations of 
recent archaeological surveys and by site reporting practices. It appears that updated information 
from phase II and phase III work was not reported to the Illinois Archaeological Survey for some 
projects, such as the Cedar Creek Reservoir investigations. The current site file data suggest that 
Early Archaic sites tend to be somewhat more common in the Shawnee Hills than Middle Archaic 
or Late Archaic components. All sites occur in a variety oflocations, including uplands and small 
streams as well as the main channel of the Big Muddy River. For the study area as a whole there 
are more Early Archaic and Late Archaic components than Middle Archaic components. This 
distributional change could be interpreted as evidence of human responses to environmental 
change during the mid-Holocene. During this time span, extensive prairies were established in 
central Illinois, warmer and drier climatic conditions prevailed, and there may have been a lower 
water table, resulting in drying of many upland water sources removed from large rivers. 
Prehistoric populations apparently altered their settlement strategies in response to reduced 
availability of crucial resources. The extent to which mid-Holocene warming and drying 
conditions affected prehistoric settlement patterns along the major streams within the BMRAA is 
unknown at this time. However, studies in other regions suggest that large stream valleys and 
adjacent bluffs were more environmentally stable, which contributed to an increase in human 
settlement stability in the main valley during this period (see Stafford 1991). 
Sites with undifferentiated Woodland period components (Figure 3-9) account for 176 
(10.4%) of the recorded prehistoric components. Their distribution is comparable to the 
undifferentiated Archaic period sites, with concentrations of sites around Rend Lake, Crab 
Orchard Creek, the Cedar Creek Reservoir, and the lower end of the drainage within the 
Mississippi Valley. However, a number ofundifferentiated Woodland sites have been reported 
from the uplands and small tributary stream drainages away from the main channel of the Big 
Muddy River. 
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Early Woodland sites (Figure 3-10) are difficult to identify, and this time period is poorly 
represented in many regions of the state. However, Early Woodland components are fairly 
abundant in the BMRAA and they account for 60 (3.5%) of the recorded prehistoric components. 
Many of the Early Woodland components are located around Rend Lake and Crab Orchard 
Reservoir. Much smaller clusters of sites occur near both the north and south sides of the City of 
Carbondale, the lower Little Muddy drainage (Burning Star Mine No.5), and in the lower 
(Mississippi Valley) section of the drainage. Early Woodland sites are widely scattered elsewhere 
in the study area. Curiously, no Early Woodland components are shown in the vicinity ofCedar 
Creek Reservoir. Excavations at the Landreth NO.1 site during Cedar Creek project produced 
one of the earliest dates for Crab Orchard material that has been reported from Southern TIlinois 
(Butler and Jefferies 1986; McNerney 1975:406-408). 
Middle Woodland components (Figure 3-11) are numerous, accounting for 190 (11.2%) 
of the reported prehistoric components. Most of these sites are habitation sites, because mounds 
are not very common in the BMRAA outside of the Mississippi Valley and its adjoining bluffs. 
The type site for the Middle Woodland Crab Orchard focus was located in the flood pool of the 
Crab Orchard Reservoir. Not surprisingly, many Middle Woodland sites are located along Crab 
Orchard Creek and along Drury Creek south of Carbondale. An even larger concentration of 
Middle Woodland sites is shown at Rend Lake. There also are small concentrations ofMiddle 
Woodland sites in the vicinity of Gorham on the Mississippi floodplain and along the Big Muddy 
channel east ofMurphysboro. Middle Woodland sites are more thinly scattered elsewhere within 
the BMRAA. Once again the number ofMiddle Woodland sites in the Cedar Creek Reservoir 
seems low relative to the results described in the project report (McNerney 1975:406-408). 
There are a few sites in upland locations as well as along the main channel of the river and its 
largest tributaries. 
Late Woodland components (Figure 3-12) are somewhat less numerous than Middle 
Woodland components. A total of 156 Late Woodland components (9.2% of all prehistoric 
components) are listed in the site files. In general, the distribution ofLate Woodland occupations 
does not differ very much from the distribution ofMiddle Woodland sites. The greatest number 
are along the Big Muddy River at Rend Lake. Smaller clusters of components occur near Crab 
Orchard Lake, in the vicinity of Gorham in the Mississippi Valley, and along the Big Muddy 
channel east ofMurphysboro. Presumably, the latter cluster includes the type-sites for the 
Raymond Focus and the Dillinger Focus. Also, there are some Late Woodland sites along 
tributary streams and in upland settings, such as Giant City State Park. The Giant City group of 
sites includes one of southern Illinois' celebrated "stone forts" (Brieschke and Rackerby 1973; 
French 1881b; Moyers 1935:179-180). 
The Mississippian period (Figure 3-13) is well represented in the BMRAA, with 93 
components identified, accounting for 5.5% of the prehistoric total. As one might expect, Middle 
Mississippian sites are most densely concentrated along the lower segment of the BMRAA within 
the Mississippi Valley. Another concentration of sites occurs toward the north end of the study 
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area around Rend Lake. Mississippian sites are widely but thinly distributed across the Shawnee 
Hills and Till Plain sections of the Big Muddy Drainage. A few sites occur along tributary 
streams, such as Cedar Creek, Middle Fork and Reyse Creek. Many upland sites are seasonal 
camps, but some Mississippian hamlets and fannsteads are present in the till plains section of the 
BMRAA. An unusual component, a salt processing site marked by numerous salt pan fragments, 
is present near Royalton in southwestern Franklin County. 
No sites within the BMRAA have been recognized as containing definite Upper 
Mississippian components (Figure 3-14). Oneota components have not been reported in southern 
llIinois. The late prehistoric Caborn-Welborn phase has been identified in the lower Wabash 
Valley (Esarey 2000), but Caborn-Welborn components have not been reported from the study 
area. No sites with protohistoric period components have been reported within the BMRAA 
(Figure 3-15). 
Collectively, Historic period components are not very abundant in the BMRAA. They 
account for only 380 (18.3%) of the total recorded components (Table 3-2). However, many 
Illinois archaeologists did not systematically record historic Euro-American sites until the 1980s. 
Thus, it is likely that current site file data for historic sites primarily reflect the locations of CRM 
projects that were done after 1980, but they do not provide satisfactory infonnation on site 
distributions or site density. Nearly two thirds (n = 249) of the Historic period components are 
undifferentiated and cannot be assigned to a specific temporal sub-period (Figure 3-16). Figures 
3-16 through Figure 3-23 indicate that few of the Historic period sites near Cedar Creek 
Reservoir, Crab Orchard Reservoir, Giant City State Park, and Rend Lake are assigned to specific 
sub-periods. Other unidentified historic components are concentrated in northeastern Williamson 
County and east ofMurphysboro along the Big Muddy and Little Muddy rivers in eastern Jackson 
County. A linear cluster of sites, reflecting a highway corridor survey, is evident in southeastern 
Washington County. Scattered unidentified historic sites are present in upland locations. 
Historic Native American components have not been reported from the BMRAA (Figure 
3-17). The low representation ofNative American occupations in the site files is most probably 
due to the combined effects of nonsystematic sampling and the lack of specific archaeological 
signatures for a time period that has a very sparse material expression. Several tribes, including 
the Miami, Shawnee, Kickapoo, or segments of the lllinois Confederation might have used 
portions of the Big Muddy drainage as hunting territory during the late 17th and 18th centuries. 
The nearest major historic Indian settlements are in Randolph County near the confluence of the 
Kaskaskia River with the Mississippi (Temple 1977; Warren 2000). 
There is evidence for a rather high degree of territorial variation and movement ofvarious 
segments of the loose confederation ofup to 12 tribes that comprised the lllinois Confederacy 
during the 17th and 18th centuries (Bauxar 1978; Callender 1978). High tribal mobility may also 
have characterized the Protohistoric period and may contribute to the difficulty we have in 
identifying Protohistoric period sites. Between about 1650 and 1700, principal villages of the 
Kaskaskia and Peoria segments of the Illinois Confederacy were on the upper Illinois River near 
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Starved Rock and on Peoria Lake. In 1700, the Kaskaskia abandoned this village to move south 
to the American Bottom in the Mississippi Valley, leaving the Peoria tribe, which alternated 
settlement between Lake Peoria and Starved Rock until the late 18th century. The remnants of the 
Peoria tribe then moved south and eventually west to Kansas and finally to Oklahoma. After 
1800, the growing numbers ofEuro-American settlers forced the remnant Native American 
groups to abandon the Illinois Territory and ultimately move west. This relatively large degree of 
tribal group movement during the early Historic period is attributed mainly to the twin influences 
of economic interactions induced by the fur trade and increasing conflict with Euro-American 
settlers (Temple 1977; Warren 2000). 
No Historic Colonial components have been recorded within the BMRAA (Figure 3-18), 
but Colonial sites are difficult to identity because of the ephemeral artifact signature that these 
sites display. Historic French or English settlements are not reported from this area but some 
sites could be present within the lower part ofthe drainage in the Mississippi Valley. 
Historic Pioneer components (Figure 3-19) also are very scarce. Only 3 (0.8% of the 
historic components) have been identified to date in the BMRAA. Some of these sites were 
occupied into later historic sub-periods. The small number of recorded Pioneer components 
within the study area is somewhat surprising in view of the general pattern of early Euro­
American settlement in Illinois. Many early settlers entered the state from the east and south by 
way of the Cumberland, Ohio, and Tennessee rivers, and then moved north along the Mississippi 
River. Thus, the lower BMRAA should contain numerous pioneer settlements. However, it is 
likely that Pioneer sites will contain less robust material assemblages than later historic sites 
(McCorvie and Wagner 2000). Thus, they will be more difficult to identity from survey data. 
Pioneer components are widely scattered within the study area. Two sites were located west of 
Marion in Williamson County (Figure 3-19). The remaining site is located in the Mississippi River 
bottom. 
Historic Frontier components (Figure 3-20) are more numerous than Pioneer era sites (n = 
21; 5.5% of historic components). These sites are located in both valley and upland settings, with 
upland sites strongly associated with the growing influence ofoverland transportation routes, 
especially the rail system. By this time, Euro-American settlement was rapidly expanding in 
central and southern Illinois, so probably, many Historic Frontier sites remain unrecorded. More 
sites have been recorded toward the south end of the study area in Jackson and Williamson 
counties. However, this pattern probably reflects the locations of recent surveys rather than 
actual site distribution patterns. 
Historic Early Industrial components (Figure 3-21) comprise 11.6% of the total number of 
historic components (n = 44). By the end of this period, most of the state was densely settled, so 
Early Industrial sites should be very numerous. Historic Urban Industrial components (Figure 3­
22) number 48 (12.6% of components). Components associated with both of these periods show 
the same spatial distribution. The sites are widely scattered and no concentrations or clear patters 
are apparent. This may, in part, reflect longer occupation of established farmsteads and 
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residences, as well as survey bias. Few sites ofthese time periods have been investigated more 
intensively than the survey documentation level. Historic Postwar components (Figure 3-23) are 
less frequent (n = IS; 3.9%); sites of this age only recently have been systematically recorded. 
Many of the sites of this period have extant structures and some may be significant to local 
community histories. More recently, archaeologists have recognized the contribution that these 
relatively recent historic sites can make to our understanding of historical and social processes, 
and they have been more systematically documented. 
Little formal study has been carried out for the Big Muddy Basin as a whole using site 
distribution data, either in terms ofHistoric or Prehistoric period settlement pattern analysis. The 
site distribution data from the Historic Sites Surveys and other surveys formed the basis of a 
predictive model for prehistoric settlement for part of this region (see Williams and Woods 1981), 
and settlement systems for specific prehistoric time periods have been proposed. The most 
detailed and frequently discussed settlement pattern study was Denny's (1972) model for the 
Middle Woodland Crab Orchard culture. On the basis of environmental reconstructions, Denny 
postulated that acorns were the primary resource exploited in the post oak flats of the till plains 
and that sites in this zone were occupied primarily during the summer and early fall. During the 
late fall and winter, Crab Orchard populations moved to the Shawnee Hills in order to hunt deer 
and to take advantage of the numerous rock shelters in this area. Sites in the Shawnee Hills were 
thought to have been occupied through the spring months. Denny thought that there was little 
use of wild starchy seeds or domesticated plants in the Shawnee Hills or the till plains. Therefore, 
he supposed that both of these sectors of the Big Muddy drainage were not used very much 
during Late Woodland and Mississippian times. During these periods the increasing importance 
of seed plant exploitation and horticulture resulted in the concentration of prehistoric populations 
in the lower section of the Big Muddy drainage within or near the Mississippi Valley. Denny's 
model has been discussed and critiqued in several more recent survey and excavation reports 
(Lopinot 1984; Moffat et al. 1992:26-31,508-511; Woods and Denny 1980). Recent surveys and 
subsistence studies featuring animal and plant remains from archaeological sites have found 
evidence of continued occupation of the till plains during Late Woodland and Mississippian times. 
Evidence of horticulture has been recovered at some Mississippian sites in the till plains. 
Subsistence studies at some Crab Orchard sites in the till plains, such as the Little Muddy Shelter, 
found evidence ofwinter occupations (Moffat et al. 1992:508-511). 
In spite of this lack of comprehensive analysis, the brief examination of the distributional 
data suggests possible avenues for future investigation. Most of the temporal periods and sub­
periods do not show differential distribution of sites within the BMRAA, especially with respect 
to the three major topographic divisions within the drainage - the till plain, the Shawnee Hills, and 
the Mississippi Valley. Within this assessment area, site distribution patterns seem to reflect the 
distribution of surveys, as well as the artifact classification and site reporting procedures of 
particular archaeologists to a greater extent than they reflect variation in prehistoric settlement 
patterns. Variation in settlement patterns that may be strongly linked to changes in 
paleoenvironment and paleoclimate is not very apparent. Most modern surveys oflarge tracts of 
land have recorded many prehistoric sites. This is true of the rugged Shawnee Hills as well as the 
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more level Mississippi floodplain and the till plains. All periods of prehistory seem to be 
represented in most large survey tracts, with particularly heavy utilization during the Middle and 
Late Woodland sub-periods. Changes in the ways that different portions of the study area were 
used through time may have occurred, but these shifts are not very apparent from gross site 
distribution plots. Of additional interest are the settlement and economic patterns that become 
apparent in the later Historical sub-periods as rural settlements are linked increasingly to regional 
and national economies through rail and overland transportation·routes. These trends are based 
on relatively small numbers of sites and generally nonsystematic and non-representative surveys. 
The distributional changes that are apparent at this scale of analysis should be investigated more 
formally through future research in the region. 
Future archaeological site surveys are needed to correct for potential biases in the current 
database resulting from nonsystematic survey. Additional work should be targeted toward 
systematic testing and survey of sites to complement the more extensive database available in 
several reservoir basins within the BMRAA. The data recorded during some of the early surveys 
need to be updated to reflect the results of the subsequent Phase II and Phase III work. Also, the 
contents of the separate site data bases maintained by the Illinois State Museum, Southern llIinois 
University at Cardondale, and the U.S. Forest Service need to be consolidated to provide a 
comprehensive record of the results of the surveys that were previously completed. Ifthese 
difficulties can be overcome, the archaeological resources of the BMRAA can continue to make 
significant contributions to our understanding ofTIlinois history and prehistory. 
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Figure 3--11. Middle Woodland archaeological components. 
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Figure 3-12. Late Woodland archaeological components. 
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Figure 3--1.3. Mississippian archaeological components. 
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Figure 3--14. Upper Mississippian archaeological components. 
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Figure 3-15. Protohistoric archaeological components. 
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Figure 3--16, Unidentified Historic archaeological components. 
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Figure 3-J.7. Historic Native American archaeological components. 
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Figure 348. Historic Colonial archaeological components. 
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Figure 3-19. Historic Pioneer archaeological components.
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Figure 3-.£0. Historic Frontier archaeological components.
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Figure 3..;11. Historic Early Industrial archaeological components. 
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Figure 3-22. Historic Urban Industrial archaeological components. 
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Figure 3-23. Historic Postwar archaeological components. 
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